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spirit of research in hospitals. It is equally 
essential to see that governing boards are 
made to realize that research signifies 
merely ‘“‘diligently studious inquiry.” 
Whether that inquiry is directed toward 
such a major problem as the cause of 
cancer or toward so seemingly insignificant 
a detail as the sterilization of rubber 
gloves is immaterial, provided the in- 
quiry be intelligently, diligently and 
logically pursued. No definition of research 
could improve upon Carlyle’ s words, 
characterizing it as the “seeing eye that 
discloses the inner harmony of things; 
what Nature meant.” 

Nowhere does Nature touch human 
beings more closely than in_ hospitals, 
where so many of the fiendish factors of 
physical distress and pain and so many 
of the destructive agencies of human life 
find their expression. In these halls of the 
Dance of Death, both physicians and 
patients are constantly harassed by organ- 
isms too small to be seen, aberrations of 
function too intricate to be understood, 
mad cells that over-rule the laws of 
normal growth, all of them challenging: 
“‘Find me, catch me, undo me!” They can 
be found, caught and undone only through 
the one agency of research. Such being 
the fact, it necessarily follows that both 
lay and professional boards of hospitals 
should recognize that, without research, 
the full dignity of the very name hospital 
is compromised. 

There must always be borne in mind, of 
course, the very essential qualification that 
hospitals may foster two types of research: 
Firstly, the so-called laboratory or aca- 
demic research that requires both a special 
type of mind and equipment necessary to 
establish academic facts. The schooled 
mind recognizes the full value of this type 
of scientific investigation even though the 
truths disclosed may seem to have no 
immediate and practical bearings on the 
cure of disease. Secondly, there is the type 
of research known as clinical investigation. 
Here the patient himself is, to a very large 
degree, the laboratory, the five senses of 
the physician serving as the major part 
of what equipment is necessary. By 
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practicing this type of inquiry, Semmelweis 
was able to show, a quarter of a century 
before the discovery of the bacterial 
origin of disease, that puerperal fever 
was due to infection and was, in a large 
measure, preventable. Simple cleanliness 
was the solution that he offered. The yield 
from this investigation was a reduction 
in maternity hospital mortality rate from 
10 per cent to a fraction over 1 per cent. 
The mystical “laying on of hands” as a 
curative procedure had been practiced 
by quacks, charlatans and royalty for 
countless years; but Ignaz Semmelweis 
was the first to demonstrate that the wash- 
ing of hands was a life-saving procedure. 

All in all then, the time seems to 
be ripe to emphasize, not only for 
lay boards of hospitals, but also for 
medical staffs, that hospitals do not come 
under the Miltonic legend of: “They 
also serve who merely stand and wait.” 
One may scarcely doubt that there are 
countless thoughtful, modest and highly 
competent practitioners of medicine, oc- 
cupying places on the medical staffs 
of our numerous hospitals, who are un- 
mindful of the fact that they are, in a 
sense, merely standing and waiting. There 
are, beyond any question of doubt, many 
young men, who have never been made to 
feel that as a quid pro quo for what oppor- 
tunities the hospital offers and affords 
them, they bear the obligation to make 
their institutions centers of intellectual 
ferment. All this could be changed if the 
promotion in rank of hospital clinicians 
were made, in reasonable fashion, to be 
dependent not only upon intelligent and 
solicitous care of the sick, but also upon 
the promulgation of studies of disease 
processes. In addition to fulfilling all the 
requirements for the alleviation of pain 
and suffering, the hospital must be a center 
from which radiates the “spirit of medica! 
progress.” Living up to the very letter 
of the ritual of practice is not enough. 
There must be evidence of intellectual 
curiosity leading to an extension and 
spread of knowledge, thus adding to ritual 
the indispensable leaven of high adventure. 


M. G. SEELIG. 
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PRESENT-DAY TREATMENT OF 
MALIGNANT TUMORS 


Epiror: Epwarp M. LIvINGSTON, M.D. 


IV. CANCER OF THE OROPHARYNX 


A SYMPOSIUM 
ParT II 


T is the purpose of this paper to set 
forth certain technical features which 
have been found essential to successful 

treatment through a combination of ir- 
radiation and conservative surgery. The 
details of theoretical as well as practical 
considerations upon which this method is 
based have been published before. For 
purposes of clarity, a brief outline only 
will be given here. 

The original premise was that the 
cervical lymph nodes, up to a certain point 
at least, performed a conservative function 
in the course of primary intra-oral cancer. 
The well-established observation, that 
metastasis of this type of growth was 
by tumor-cell embolus rather than permea- 
tion of lymphatics, at once removed the 
practical necessity for extirpation of all 
tissues between primary growth and adja- 
cent lymph nodes en masse and along 
with the primary growth. It was observed 
that many growths did not metastasize 
even in the very advanced stages; some 
not until they became very advanced. 
Of those that metastasized early and 
aggressively, the results of surgical dis- 
section were very discouraging. We now 
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know more about the majority making 
up this group. 

Badly infected mouths were attended 
by earlier and more aggressive metastases. 
The results of dissection in these cases 
were even poorer in the group showing an 
associated gross inflammatory cervical 
adenitis. We know nothing of the number 
of tumor emboli which may be constantly 
discharged into the blood stream or 
lymphatics. If into the blood stream, they 
rarely survive so that here such dissemina- 
tion is not a practical matter. It seems 
reasonable to assume that the lymph 
nodes must digest and reabsorb many 
tumor emboli and that only an occasional 
embolus gains foothold and grows within 
the node of lodgment. The observation of 
greater frequency of metastatic involve- 
ment in the presence of an inflammatory 
adenitis leads to the conclusion that tumor 
cells gain headway more readily in a 
lymph node of lowered local resistance. 
In fact, it is my opinion that a strictly 
normal cervical lymph node is capable 
of destroying regularly a tumor-cell em- 
bolus of epidermoid carcinoma, and that 
metastasis takes place only in a lymph 
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node damaged by infection or otherwise 
lowered resistance. 
It was assumed, that if such be the case, 


BeDigastric M 


Ext Carotid A 


Fic. 1. Chief and central structures to be identified 
in any surgical approach to mid-portion of neck; that 
is, region of carotid sheath. 

Immediately the platysma is divided and retracted, 
the posterior belly of the digastric muscle and the 
hypoglossal nerve should be identified in the upper 
angle of the incision by dissection in the loose areolar 
tissues. Care should be given to turning the lower 
pole of parotid salivary gland backward rather than 
incising it; it is very vascular and the capillary oozing 
complicates the dissection. By retracting the free 
border of sternocleidomastoid muscle and carrying 
the dissection downward just superficial to the 
great vessels, the jugular vein will be found to lie 
slightly superficial to and behind the common 
carotid artery. The facial vein crosses the carotid 
vessels just above the carotid bulb (point of carotid 
bifurcation) and immediately below this the superior 
thyroid artery runs forward and downward after 
leaving the external carotid just above the bulb. 
The descendens hypoglossi nerve usually emerges 
between the jugular and carotid below this point 
and carries forward. In the lower angle of the incision 
the posterior belly of the omohyoid muscle crosses 
the great vessels in a downward and backward 
direction about 3 cm. above the level of the sterno- 
clavicular articulation. With these structures ex- 
posed and located, one is well oriented to carry out 
a contemplated procedure along the carotid sheath, 
with safety. 


it would be wiser to conserve the lymph 
nodes for their seeming appointed purpose 
and to enhance their normal function, 
in so far as possible, by reducing the 
mouth infection through vigorous cleansing 
measures. 
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Observations of the recurrences in pal- 
pably uninvolved necks following radical 
dissection and the absence of demonstrable 
tumor in many necks, considered to be 
grossly involved, is not flattering to the 
theory of routine en bloc dissection. It 
was our belief that as satisfactory and 
successful an operation could be done after 
a node became palpable, as before. Further- 
more, the palpable node afforded a certain 
central guiding point so that unwitting 
trauma at operation might be avoided. 
Such a liberty with the accepted theory 
quite naturally presupposed a careful 
routine follow-up of all cases in order that 
node enlargement might be promptly 
detected. 

Coupled with this view of the strictly 
surgical side was our faith in the possibility 
of assistance through radium and x-rays. 
In the early years of the work, such cases 
as facilities permitted were irradiated 
through the side of probable involvement 
by a radium emanation pack filtered by 
2 mm. lead, or the equivalent, containing 
2000 to 3000 me. of radon, and at distance 
of 6-10 cm. from the skin surface. The 
dose was the calculated “erythema” for 
the given distance; at that time erythema 
commanded an awesome respect. We know 
now, of course, that this quantity of 
radiation had but little direct inhibitory 
effect on tumor growth. What the effect 
may have been on the prospective tumor- 
embolus bed, as represented by the lymph 
node, is open to conjecture. It is not at 
all certain that the “indirect” effect of 
irradiation is to be reckoned on the same 
basis of calculation as employed in deter- 
mining dosage intensities for established 
cancer grossly invading a node. The intense 
plasma-cell infiltration of a normal lymph 
node after even moderate irradiation 


is strongly suggestive of pronounced 
strengthening of the efficiency of the 
node as a tumor-embolus “filter.” 

Our earlier dissections embraced all 
of the cases deemed technically operable 
and without regard for infiltration of 
node capsule or bilateral involvement. 
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Histological differentiation we did not 
recognize as of value. The palpably un- 
involved necks we watched closely but 


Fic. 2. Detailed exposure of carotid bulb region for purpose 
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the majority, were complete, except for 
retention of the sternomastoid muscle. 
(See Fig. 4.) An effort was made to use 


s of vessel ligation or exposure of metastatic node for 


implantation. (Figs. 2 and 3 from Radiology, August, 1933.) 
* The skin incision, beginning slightly above the level of the angle of the mandible and about 2 cm. behind it, is 
carried downward and forward along the anterior border of sternomastoid muscles 7 to 8 cm., or more if a more 
extensive exposure is indicated in the lower portion of the neck. At a the platysma muscle is being incised and a 
superficial sensory nerve is noted beneath it crossing the free border of the sternomastoid. In B this nerve has 
been divided and the platysma is being dissected backward and forward. In c the posterior belly of the digastric 
muscle has been located above, with the hypoglossal nerve lying almost parallel with its tendinous border but 
on a slightly deeper level and 1 cm. below it. As the loose areolar tissue, bearing lymphatics and nodes, is dis- 
sected downward and backward, in p, the facial vein is seen crossing the carotids. In £ the facial vein is being 
divided to give free access to the carotid vessels. If operation on one side only is contemplated, this is all right— 
it simplifies the carotid exposure. It is never wise, however, to divide the facial vein needlessly and this is espe- 


cially true if the opposite side of the neck is to be opened later. 


refrained from dissection. 

We made no distinction, in withholding 
dissections, between a papillary and an 
infiltrating type of growth, or between a 
low-rate metastasizing location such as 
the lip and a high-rate location such as the 
mucosa of the cheek. At that stage of the 
work (1916) this was undoubtedly an 
error. 

Another error of that period was the 
‘ack of uniformity of our technical opera- 
‘ion. Some were bilateral; some were 
imited to the submaxillary and upper 
ceep cervical nodes; others to the upper 
and lower deep cervicals together with 
‘‘e posterior triangle. Some, and soon 


radium within the wound in each instance, 
either filtered tubes in rubber or glass 
radon seeds. The sternomastoid was re- 
tained for a time as a “holder” for the 
seeds. It hampered the dissection, particu- 
larly that of the posterior triangle. Later 
the operation became a standard complete 
unilateral procedure. That is, all structures 
from the submental group of the opposite 
side to the posterior triangle and including 
submaxillary salivary gland, internal jugu- 
lar vein and sternocleidomastoid muscle, 
were removed in one mass. Radon was 
buried at suspicious points, until with 
the advent of more efficient external 
irradiation technique, it has not been 
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previous years had gradually narrowed 
the anatomical limits of operations for 
extirpation of involved nodes. Observa- 


strictly routine during very recent years. 
Local and conduction anesthesia has been 
a strong preference throughout; it obviates 
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Fic. 3. Carotid bulb dissection of Figure 2 carried to a deeper level. 
In a the landmarks (posterior digastric belly and hypoglossal nerve) are shown in the upper portion of the 
retracted wound anteriorly. The heel of the submaxillary salivary gland is held out of sight by the left-hand 
blade of the small self-retaining modified Jansen type retractor, while the right-hand blade holds backward 
most of the lower pole of parotid salivary gland. The single retractor blade is holding backward the internal 
jugular vein, while in order from behind forward are seen the vagus nerve, internal carotid artery and external 
carotid artery. Branching forward from the external carotid just above the bulb of common carotid the superior 
thyroid and lingual arteries are noted springing from a common trunk. This was a distinct anomaly in this 
particular case. There is usually a space of nearly a centimeter between the two vessels. In any ligation of 
external carotid for hemorrhage in intra-oral cancer, the ligature (No. 2 chromic catgut) should be placed 
between these two vessels. There is no reason for needlessly disturbing the thyroid circulation by placing the 
ligature below the superior thyroid branch. On the other hand, the lingual and facial vessels should be ligated as 


: well as the parent trunk, in order to still further reduce the anastomotic circulation. In B a metastatic node has 


been exposed and is being implanted with radon seeds through trocar needles. In addition to the needles in situ, 
other points of implantation are indicated by small x marks. Note that the dissection is not carried all round the 
node but only far enough to show the anatomic limits of the involved node and to safeguard the vital structures 
from damage. In c the same exposure is shown to indicate the manner in which seeds or element needles may be 
placed in the neck in order to irradiate the base of a primary growth arising in the pyriform sinus of the larynx. 
The small rectangle bounded by the great vessels posteriorly, hyoid bone above and superior border of thyroid 
cartilage below, lies just lateral to the pyriform sinus and hence this affords an excellent means of accurate 
radium placement through the neck for growths which so frequently occur at this point. In p the great vessels 
are retracted to show how closely a seed or needle may be placed to the vagus nerve or the great vessels without 
fear of damage. In E the relative position of implants in the metastatic node and over the base of the primary 
hypopharyngeal growth, are shown in cross-section and relative to the main structures of the carotid sheath. 


undue hurry, permits of cooperation on 
the part of the patient, calls for more 
delicate handling of tissue, and is attended 
by far less engorgement of vessels. 

When gold filtered radon seeds (0.3 mm.) 
were available in 1925 the implantation 
problem was much improved and _ its 
scope widened. The experience of the 


tions on tumor grading and histological 
studies in relative radiosensitivity limited 
the radical operation still further. More 
accurate calculation of tissue dosages, 
necessary for complete control of certain 
types of epidermoid carcinoma, encouraged 
implantation to a greater degree. The 
rapid advances in external irradiation 
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therapy have still further encouraged the 
withdrawal of the radical operation in 
favor of the more conservative combined 
procedures. 

In the writer’s opinion, complete uni- 
lateral neck dissection occupies at present 

definite yet very limited field in the 
care of intra-oral, pharyngeal and laryngeal 
cancer. It should be reserved for those 
cases of fully differentiated epidermoid 
carcinoma, in patients of good general 
physical condition, with primary growths 
controlled, or giving substantial promise 
of control, and in which the metastatic 
nodes are unilateral, palpable, and present 
clinical evidence of an intact capsule. 
Since the radical operations for neck dis- 
section have been described and illustrated 
many times and by various writers, no 
further reference to its technical details 
will be made in this paper. 

Care should be taken to differentiate 
sharply, by clinical observation and exam- 
ination, between inflammatory nodes, in- 
flammatory areas in the submaxillary 
salivary gland simulating a node, and true 
metastatic nodes. Bilateral involvements 
and infiltration beyond the node capsule 
are distinct contraindications to radical 
dissection. It is true that patients well ten 
or more years may be shown (and can be 
shown by the writer) to refute this state- 
ment. One success, however, is no justifica- 
tion for several failures with any major 
surgical procedure, and particularly so 
where there is an alternative. One of the 
most depressing features of failure of 
radical dissection is that it usually leaves 
the patient worse off than had the opera- 
tion not been done. 

A review of the writer’s material, how- 
ever, Indicates clearly that within the 
‘imits outlined, and with but one exception, 
dissection should be the most radical 
possible, if done at all. Follow-up on the 
incomplete operations indicates much 
poorer results than with the simple uni- 
ateral dissection. 

Lip cancer represents, in my material 
rom private and hospital practice, the 
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one exception. In this group, and here 
only, dissection limited to both submental 
groups, the submaxillary and upper deep 


Fic. 4. This illustration is reproduced, not as a recom- 
mended modern procedure for dissection, but rather 
as an illustration of the manner in which radon 
seeds may be implanted in the floor of mouth muscles 
from below with the neck open and after extirpation 
of the submaxillary triangle contents, or into the 
under surface of sternomastoid, for purposes of 
irradiation of the upper and lower deep cervical 
groups of lymphatics along the carotid sheath. This 
type of incision gives the most satisfactory exposure 
of submaxillary and anterior triangles of the neck. 
If a complete dissection is to be done, the lower arm 
of the incision should be carried in curved fashion 
well backward, parallel with and just above the 
clavicle. The postero-superior angle likewise needs 
to be carried upward and backward. These exten- 
sions afford ample room for removal of the sterno- 
cleidomastoid muscle, internal jugular vein and all 
structures of the posterior neck triangle. 


cervical groups of the involved side, gave 
results equally as good as in those where 
the procedure was strictly complete. 

In the neck, as in dealing with the 
primary growth, the histological picture 
is one of the outstanding guides to proce- 
dure. Complete differentiation may indi- 
cate dissection, following the external 
irradiation, if the other indications for 
dissection are fulfilled. The wholly ana- 
plastic tumor is one for external irradiation 
only. The intermediate histological picture 
contraindicates radical surgery but calls 
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amount that the surrounding normal struc- 
tures. will 
damage. 


for implantation of radium following ex- 


ternal therapy. 
Calculations of dosages, particularly for 


stand without permanent 


Fic. 5. Two cases, with a metastatic node in each instance in upper deep cervical group, and node suitable for 
radical operation on basis as set forth in text except for age and general condition. 

The node showing involvement in these cases lies just behind, or over, the carotid bulb, and is the one involved ; 
with greatest frequency, secondary to primary intra-oral cancer. In each instance, the node is technically remov- 
able. The exposure has been according to the plan in Figures 2 and 3. In a, the node has not been disturbed, 
other than by the implantation of radon seeds (as indicated by x marks) in and about it. In B, the intact-capsule 
node has been removed and implantation of its bed and the adjacent tissues carried out exactly as in 4, 
and as though the node were still there. This procedure of local node removal and implantation is not to be 
recommended freely; it has a limited application, however, in experienced hands, where the involved node shows, 
in addition, a substantial measure of acute infection. Note that while, in these cases, the node lies posterior to the 
great vessels, the implantation is carried anterior to the vessels as well. This affords a more widespread and more 
uniform distribution of the implants when the wound is closed. In closure the platysma is carefully approximated ; 
with No. oo plain catgut and the skin with fine waxed silk, continuous or interrupted. A small rubber tissue re 
drain should be left in the lower angle of the wound for twenty-four or forty-eight hours, but not longer. 


implantation, and guided in intensity by 
the histological picture, are of relatively 
greater value in the neck than in the 
mouth. Metastatic nodes tend to be 
spherical, or at most ovoid, hence more 
compact for implantation. They are more 
accessible and their bulk can be estimated 
more accurately for total dose calculation. 
Experience, however, plays its usual part; 
the problem is not so much one of minimum 
tumor tolerance as it is one of the maximum 


In most instances, the primary growth 
external therapy includes the cervical 
drainage areas as well. If not, irradiation 
of the two should be carried on concur- 
rently. From a practical standpoint, x-radi- 
ation is preferable. Dosage should be 
divided in individual exposures, heavily 
filtered, employed in the highest voltages 
and greatest distances practical, and car- 
ried to the maximum of skin tolerance on a 
daily treatment basis. In determination 
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of the exact maximum of filter, distance, 
individual exposure and frequency, lies 
our greatest problem of the present day. 

If no nodes are palpable in the neck, the 
external irradiation is all that is indicated, 
except a careful, methodical, clinical fol- 
low-up at frequent intervals. It is not 
possible to carry on this type of work with 
fairness to the patient without the most 
careful attention to the follow-up and 
periodic examination. 

When we consider the narrow limits 
which we have placed on dissection it at 
once becomes apparent how diverse are 
the conditions in which implantation of 
‘radium must be employed. External irradi- 
ation can be depended upon only in the 
strictly anaplastic growths. It is true that 
many intra-oral tumors clear up without 
metastases. The gradual lowering in per- 
centage of cases developing nodes after 
admission (when admitted free from pal- 
pable nodes) is a tribute to the gradually 
increasing efficiency of external therapy, as 
a preventive measure. However, there are 
many metastatic node problems between 
the palpably uninvolved necks and those 
suitable for surgical dissection. Implanta- 
tion should not be resorted to for interim 
or short-term palliation; this is a problem 
for external irradiation. Interstitial irradia- 
tion should aim at “cure” or long-time 
palliation. 

Resort to the method of implantation, 
whether seeds or needles, presupposes, 
therefore, a substantial or complete con- 
trol of the primary growth. With undiffer- 
entiated growths it is a method of election. 
There are many fully differentiated meta- 
static nodes, and with intact capsules, 
where for constitutional or certain local 
reasons, as previously indicated, inter- 
stitial irradiation is preferable to dissection. 
‘Fig. 5.) Nodes in which the disease has 
infiltrated beyond the capsule are again 
treated interstitially through choice. (Fig. 
‘.) The same is true for bilateral nodes 
~hether or not encapsulated. 

It should be repeated that maximum 
external therapy should always precede 
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implantation. Under all circumstances it is 
the first step in the treatment of both 
primary and secondary involvements. Im- 


Fic. 6. Manner of implanting metastatic node fixed 
to periosteum along lower border of mandible and 
infiltrating submaxillary salivary gland. 

If, however, the salivary gland shows gross evi- 
dence of infection, or if there is active infection within 
the mouth, it is better to clean out the submaxillary 
triangle, with generous removal of periosteum, and 
then to implant as in Figure 4. The submaxillary 
salivary gland is a very troublesome structure from 
the standpoint of secondary infection, so that radon 
implantation over or into it should be approached 
with caution and avoided if possible in the presence 
of active infection. 


plantation should practically never be 
carried out through skin puncture. If the 
disease is so extensive as to make surgical 
exposure unnecessary, it is at the same 
time too advanced to warrant interstitial 
irradiation. It is utterly impossible, except 
by accident, to make accurate distribution 
in the average metastatic cervical node 
through a skin puncture. The possibility 
of damage to vital structures is too great. 
A simple surgical exposure can be made 
with ease under local anesthesia. (Figs. 2 
and 3.) The dissection for exposure should 
be no more than is necessary. Needless 
dissection for exposure is meddlesome 
surgery: it interferes too sharply with the 
surrounding blood supply. The greater the 
interference with surrounding blood supply 
the less satisfactory the local reaction to 
irradiation. Implantation may be com- 
bined with the exposure for ligation of 
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the external carotid, or its branches, at 
times. 
On exposure of a node for implantation, 


Fic. 7. 
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tory reaction, is considerable. With exten- 
sive central liquefaction necrosis, it is even 
advisable to pack the cavity within the 


Fic. 8. 


Fic. 7. Metastatic submaxillary node, centrally liquefied. (Figs. 7 and 9 from Annals of Surgery, January, 1931.) 
Under such circumstances, the involved node should always be incised and the debris evacuated before 
implantation. The frequency of central liquefaction, especially after heavy external irradiation, is one of the 
added reasons for direct surgical exposure rather than implantation through skin puncture. 
Fic. 8. Centrally liquefied node of Figure 7 implanted and cavity packed with narrow iodoform gauze. 


Fic. 9. Surgical wound of Figure 8 closed and iodoform 
gauze packing brought out below main incision. 
This serves as a drain temporarily and if gradually 
withdrawn over a period of five to seven days, there 
will be no trouble from prolonged serous drainage 
from the centrally evacuated node cavity. lodoform 
gauze packing serves best in this type of case. All 
submaxillary incisions should be closed tightly and 
drainage provided, preferably through a stab opening 
below the main incision. 


it is usually advisable to aspirate to deter- 
mine, and possible relieve, the possibility 
of a liquefied centrally necrotic area. The 
trauma is slight, and the benefit, through 
avoidance of undue subsequent inflamma- 


node for a few days with iodoform gauze 
to prevent reaccumulation of serum and 
until the interstitial irradiation begins to 
show gross effect. (Figs. 7 and 8.) 

If radon seeds are employed the wound 
may be closed tightly except for a small 
forty-eight hour drain. The writer does 
not favor removable needles for this work; 
it traumatizes the wound to withdraw them 
and is apt to be a serious deterrent to 
primary healing. 

The size of the mass to be implanted is 
of some importance. Very large metastatic 
areas are unsuitable because of the amount 
of emanation necessary to afford growth 
control or a substantial degree of growth 
restraint. The smaller and more sharply 
defined the node the better chance for 
success by this method. 

It is my opinion that narrowing of the 
limits for dissection and gradually increas- 
ing the scope of interstitial irradiation of 
metastatic nodes, after full external ther- 
apy, has conferred a larger benefit on a 
greater number of patients than did the 
former plan of free resort to dissection 
without adequate selection of cases. 
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TREATMENT OF CANCER OF THE LIP 


Hayes E. Martin, M.D. 


HE purpose of this report is to 
describe the technical methods for 
the treatment of cancer of the lip 

now in use on the Head and Neck Service 
of the Memorial Hospital. These methods 
have been selected and developed during 
the last twenty years as the result of the 
cumulative experience of our Staff in 
the treatment of over 1000 cases of cancer 
of the lip. For the sake of brevity and 
clearness in this description of technique, 
we will not enter into any lengthy dis- 
cussion of the reasons for our preference 
for the particular method of treatment 
employed in each of the various clinical 
varieties of this disease. In general, the 
particular method which we recommend 
for each clinical variety or anatomical 
form of the disease is the one which in 
our experience has proved to be the most 
suitable from all of the following stand- 
points: chance of cure, morbidity, cosmetic 
result, and simplicity of application. We 
prefer to avoid as far as possible any 
partisan discussion as to the relative merits 
of radiation and surgery in the treatment 
of cancer, which invariably leads mainly 
to destructive criticism of one or the other 
method. In our opinion, surgery and 
radiation should be considered as com- 
plementary, rather than competitive in 
the treatment of malignant tumors. 

In early cancer of the lip, all of the 
accepted methods of treatment, such as 
surgery, radiation or cautery, if properly 
employed, have an equally good chance of 
permanent cure, provided that metastases 
‘o the neck have not occurred. Our 
preference for radiation as the treatment 
ot choice for these small primary lesions 
: based entirely on the superiority of the 
osmetic result. Most of the bulky, ad- 
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vanced lesions offer little chance of a 
good cosmetic result by any method, and 
in these, surgery is our method of choice 
from the standpoint of the shortest mor- 
bidity and a reasonably satisfactory func- 
tional result. Certain other widely infiltrat- 
ing lesions cannot be successfully dealt 
with except by a combination of radiation 
and surgery. 

The comparative merits of radiation 
and surgery in the treatment of cancer in 
general cannot be very convincingly proved 
by the results of either one in cancer of 
the lip. It is significant that proponents 
of the exclusive use of one or other of these 
methods commonly present the results 
obtained in the treatment of early cancer 
of the lip as proof of the merits of one 
particular method to the exclusion of 
the other. Cancer of the lip is the least 
malignant anatomic variety of intraoral 
cancer, and reasonably good results must 
follow any accepted method properly 
employed. In the advanced cases, where 
unusual difficulty is encountered, the fair- 
minded physician will gratefully and will- 
ingly employ all worthwhile methods in 
combination. 


BIOPSY 


We believe that histological confirmation 
of the clinical diagnosis is essential in 
cancer of the lip, where curative treatment 
is intended either by surgery or radiation. 
An exception is made of those cases 
presenting very small superficial scaly 
lesions, which are mostly keratoses pos- 
sibly of pre-cancerous character. Carci- 
noma of the lip does not present any 
unusual difficulties in diagnosis, but errors 
in the first clinical diagnosis will inevitably 
occur in a small percentage, if not con- 
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trolled by biopsy. An adequate specimen 
is readily taken by a biting forceps from 
an ulcerated surface, but in the smaller 


Fic. IA. 


non-ulcerated lesions, we use a _ sharp 
scalpel, and remove a wedge not more 
than 2 mm. in thickness. A sympathetic 
pathologist is able to make satisfactory 
diagnoses on these small fragments of 
tissue, especially if he realizes that larger 
biopsies are unobtainable. If the biopsy 
shows papilloma only, the case should 
not be included in a statistical report of 
cures in lip cancer. 

In the case of metastatic nodes treated 
by radiation alone, we always attempt to 
obtain histological verification of their 
supposedly malignant nature by the use 
of aspiration biopsy. We have already 
published a detailed description of the 
technique of this procedure.! If no histo- 
logical verification of the diagnosis of 
cancer is obtained, we do not include 
the case in our statistics as one of cancer, 
and unless we obtain tissue from metastatic 
nodes either by surgical removal or aspira- 
tion biopsy, these cases are not included 
in the cured cases of metastatic nodes. 


METHODS OF TREATMENT 


Superficial cancer of the lip (lesions up 
to 1 cm. in thickness) should, in our 
opinion, always be treated by radiation, 
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mainly because of the marked superiority 
of the cosmetic result. 
For very early growths which have not 


Fic. 1B. 
Fic. 1. A and B. Superficial carcinoma of lip treated by contact application of filtered radon. Note excellent cos- 
metic result. 


progressed much further than keratoses, 
we commonly use the unfiltered radon 
bulb. This applicator consists of a thin 
glass bulb about 5 mm. in diameter, 
containing 200 to 500 millicuries of radon, 
which is held in contact with the lesions 
by a special holder for a few seconds or 
minutes, depending on the desired dose. 
With doses of from 400 to 1000 millicurie 
minutes (depending on the extent of the 
lesion) these small growths can be con- 
trolled with a minimum of discomfort, 
and with a nearly perfect cosmetic result. 
The method should not be used in lesions 
of greater depth. In most of these very 
early lesions, a biopsy is not justified, 
and since no histological proof of cancer 
is obtained, the cases cannot be included 
in the statistical report of a series of 
cases of cancer of the lip—an objection 
of academic, rather than of practical 
importance. 

For superficial lesions which are more 
advanced than the above, and whose 
thickness is not more than 3-4 mm., 
we use contact application of filtered 
radon (Fig. 1). In some clinics, such cases 
are treated successfully by massive doses 
of lightly filtered x-radiation. We have 
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had a limited personal experience with 
this method, and although the results 
are excellent, we have found it too time- 


Moulage of 
dental compound 


tubes 


Tumor of lip 


Fic. 2A. 


Fic, 2. A and B. Dental compound moulage to hold filtered radon in contact with lower lip for treatment of super- 
ficial lesions. 


consuming as a routine in a busy clinic. 
Our experience with needles of radon or 
radium element for implantation of the 
primary lesion in cancer of the lip has 
convinced us that the latter methods are 
much less satisfactory than those which 
we describe below. If an adequate supply 
of radon is available, we believe that the 
use of the applicator to be described is the 
most satisfactory technique yet devised 
for the treatment of superficial carcinoma 
of the lip. This form of applicator was 
devised by the late H. H. Janeway.’ 

In this method, filtered radon tubes 
are held in contact with the lesion of the 
lip in a moulage of dental modeling 
compound, which is made as follows. About 
one and one-half squares of ordinary 
dental modeling compound are heated to a 
oft plastic consistency and molded about 
‘he lower lip. Some of the compound is 
‘orced down into the gingivo-labial gutter 
ad also between the teeth in such a 
‘manner as to hold the lip, the growth and 
‘he radiating sources away from the lower 
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alveolar ridge when the applicator is 
eventually put in place for radiating the 
growth. The patient is instructed to bite 


Fic, 2B. 


into, but not through the portion of the 
compound which has been forced between 
the teeth. While the compound is still in 
its warm plastic state, it is carefully 
molded about the lip and the growth so as 
to cause a minimum of distortion of the 
parts (Fig. 2). If the patient is seated in 
front of a wash bow! and a rubber tube 
connected with the cold water faucet, the 
moulage may be rapidly cooled and 
hardened before removal. 

The moulage, when removed, should 
present an accurate impression of the 
lower lip and a visible imprint of the lesion 
with a minimum of distortion. There 
should be a ridge of the compound, 
6-7 mm. thick, between the inner surface 
of the lip and the alveolar ridge, and also 
the undistorted imprints of the teeth bitten 
into, but not through the moulage, so 
that the applicator can be replaced exactly 
in its original position. If the patient 
wears dental plates, these are left in when 
the impression is taken. They will come 
out embedded in the mold when the latter 
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is removed, and will serve almost as well 
as the natural teeth in holding the applica- 
tor in its correct position. If the patient 
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arranged that they are distributed as 
evenly as possible over the surface of the 
lesion, and produce as much cross-firing as 


Fic. 3a. 


is entirely edentulous, and does not possess 
dental plates, the applicator can still be 
successfully made and used, although in 
such cases, there is some difficulty. 

When the moulage is removed, the 
portion which represents the lower lip 
should show a definite imprint of the lesion. 
Holding the moulage next to the patient’s 
lip and guided by inspection of the growth, 
an outline is scratched (or otherwise 
marked) so as to encircle the imprint of 
the lesion by a margin of at least 5-6 mm. 
The applicator is then ready for the place- 
ment of the radon tubes. These radon 
tubes, as used in our clinic, are 1.6 cm. in 
length with a wall thickness of 0.5 mm. 
of platinum and contain glass tubes of 
radon. Their individual strength will vary 
from 25 to 75 millicuries each. If a number 
of short radium element needles are 
available, they may be substituted for the 
radon tubes just described. 

With a hot metal die of the same size 
as the radon tubes, grooves are made 
within the outlined area so that the radon 
tubes, when placed, will lie from 4-6 mm. 
apart, and about 1-2 mm. below the 


surface of the mold. Their position is so 


FiG. 3B. 

Fic. 3. A and s. Moderately advanced lesions of thickness up to 1 cm. are treated by a combination of contact 
application of filtered radon tubes and insertion of radon gold seeds into base of tumor. Note excellent cosmetic 
result. 


possible. The tubes are sealed in place by 
melted paraffin. The area to be irradiated 
(that inscribed by the scratch mark sur- 
rounding the lesion) is then roughly cal- 
culated in square centimeters. 

The applicator is now ready for use. It is 
carefully replaced exactly in the position 
in which it was originally made, care being 
taken that the teeth or gums fit accurately 
into their original positions. The patient 
is instructed to force his lower lip up firmly 
into the groove into contact with the 
radon tubes. In order to protect the upper 
lip from unnecessary radiation, a small 
piece of lead may be placed between it 
and the upper surface of the moulage, or a 
roll of gauze will hold the upper lip away 
and protect it by distance. 

The doses are calculated in millicurie 
hours per square centimeter of area treated, 
and we wish to emphasize at this point 
that those given below are correct only 
for the filter specified, that is 0.5 mm. ot 
platinum. If the area is small (up to about 
3 sq. cm.) about 85-90 me.hr. per square 
centimeter are given. The minimum total! 
dose ever given with this applicator should 
be at least 240 me.hr. with three tubes. 
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\loderately thicker lesions should receive 


the area to be treated is 5-6 sq. cm. or more, 
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tion, since a small degree of infection will 
nigher doses per square centimeter. If greatly increase the chances of radiation 
necrosis. The exact dosage and position 
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Fic. 4c. 


Fic. 4. A, B and c. Bulky, deeply infiltrating carcinoma of lip treated by excision of lower lip and plastic recon- 


the dose per square centimeter should be 
decreased to 70-80 me.hr. per square 
centimeter (350-500 mc.hr. total), because 
of the cross-firing from the several tubes. 
In any case, it is best to err moderately 
on the side of heavy rather than light 
dosage, since delayed healing is preferable 
to recurrence. 

Moderately advanced lesions of thickness 
up to 4-10 mm. should not be treated by 
contact application of radon alone. Such 
growths are best irradiated by a combina- 
tion of contact application, as already 
described, and the implantation of radon 
gold seeds (Fig. 3). In these cases, a 
moulage of dental compound is made, as 
already described, and a dose is given not 
greater than 60-80 me.hr. per square 
centimeter. Immediately afterwards, or 
not more than a day or two later, a few 
gold radon seeds (one to six in number and 
of about 1.5 mc. each) are implanted into 
the base of the tumor. These seeds should 
»e implanted horizontally into the base 
oi the tumor from the outer surface of the 
ip, and never through the ulcerated sur- 
ace of the growth. They should be spaced 
a.0ut 7-15 mm. apart, depending on the 
inickness and extent of the lesion. Great 
care should be taken that sterile precau- 
tons are observed during their implanta- 


struction after method diagrammatically illustrated in Figure 5a. 


of the seeds in the individual case is some- 
what empiric, and no more definite direc- 
tions than the foregoing can be given. 
Operation may be refused in certain 
cases of bulky tumors of the lip, which as a 
general rule are best treated by surgery. 
If the patient will not submit to surgery, 
radiation is the only other possible method 
of treatment, and adequate dosage can 
only be obtained by the use of interstitial 
radiation in the form of seeds or needles. 
The dosage must then be calculated in the 
same manner as for bulky tumors else- 
where, and a tissue dose of 8-10 S.E.D. 
(skin erythema doses) given into the tumor. 
The method of calculating tissue doses of 
radon gold seeds for tumors of various 
sizes and shapes has already been pub- 
lished by us,* and will not be described in 
detail in this report. In our experience, the 
treatment of these bulky lesions of the lip 
with massive doses of interstitial radiation 
in the form of seeds or needles invariably 
results in secondary infection, and an 
unjustifiably long period of healing, and in 
some cases there is also radio-necrosis. If 
the tumor is of such size as to require more 
than 15 me. in seeds or the equivalent in 
needles, the surrounding reaction in the 
upper lip and adjacent alveolar ridges is of 
such intensity and the healing so delayed 
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that we prefer surgical removal as the 
method of choice from all standpoints. 

Care of the radiation reaction. Beginning 
about ten to fifteen days after the applica- 
tion of the radiation, as described, a reac- 
tion occurs in the surface of the tumor, the 
surrounding mucous membrane, and in the 
skin of the lip, which should progress 
in the following two weeks to a membran- 
ous mucositis and a blistering reaction 
of the skin. During the period of acute 
reaction, the affected area should be kept 
covered with patches of fine mesh gauze 
bandage (not the coarse mesh gauze dress- 
ing) impregnated with boric acid ointment 
or white vaseline. These patches should 
be kept on constantly and renewed at least 
twice daily, or whenever they accidentally 
come off. 

Treatment of the bulky deeply infiltrating 
lesions of the lip. Under this classification, 
we include growths of 2.5—3 cm. or more in 
diameter, which have infiltrated to a 
depth of more than 1 cm. These advanced 
lesions are often several centimeters in 
diameter, and may invade the entire 
vertical diameter of the lip, extend into 
the skin over the chin, or laterally into the 
labial commissures and into the substance 
of the cheeks. In other cases, the growth 
may fungate from the surface of the lip to 
form a bulky tumor without a great deal 
of infiltration. These bulky everted tumors 
of the lip are usually not of the most 
malignant variety, and will commonly be 
found without any evidence of cervical 
metastases after having persisted for two 
or three years or even longer. (Fig. 4.) 

In our clinic, such lesions are treated by 
surgical excision if cervical metastases are 
absent, or if, when present, they offer a 
reasonable chance of control. We prefer 
surgery in these cases because their treat- 
ment by radiation alone requires massive 
dosage followed by severe reactions and 
slow healing, only to result in defects 
which must, after all, be finally repaired 
by plastic surgery. 

The type of operation used must be 
more extensive than a simple V-shaped 
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excision. In our opinion, any growth of 
the lip which may be controlled by a 
simple V-shaped excision is much more 
satisfactorily treated by radiation. 

The immediate closure of the defects 
following excision of extensive growths 
of the lower lip will, in most cases, require 
some form of sliding cheek flaps or pedicled 
flaps from the upper lip. We have already 
published in detail our technique for such 
operations,‘ the most useful forms of which 
are diagrammatically shown in Figure 5. 
In our experience, the plastic construction 
of all or a part of a new lower lip should 
always be accomplished by the use of full 
thickness flaps of the cheeks or of the 
upper lip, except in those cases where the 
defect is so extensive, by reason of removal 
of a portion of the cheek as well, that a 
transplant doubly lined by a Wolfe graft 
and nourished by a tubed pedicle is con- 
structed from the skin and subcutaneous 
tissues of the neck and anterior chest wall 
(Figs. 5p, 7). Operations utilizing unlined 
flaps of skin brought up from the neck are 
doomed to functional failure from the 
beginning, since the raw surface within 
the mouth must heal by scarring and 
contracture, which will distort the trans- 
plant and result in both a functional and 
cosmetic failure. 

One of the most convenient and satis- 
factory sources of tissue for the repair of 
moderate-sized defects of the lip is the 
Estlander flap (Figs. 5B, 6). The pedicle 
of such a flap may be cut down to a very 
narrow diameter (5 mm.) provided that 
one preserves intact the coronary artery 
of the lip, which runs very near the 
vermilion border. The flap may be swung 
down through an arc of 180 degrees so 
that the fold at the pedicle forms the new 
commissure of the mouth. The tissues of 
the lips and cheeks are very elastic, and a 
flap will stretch so as to fill a defect much 
larger than is deemed possible at the first. 
Estlander’s flaps may be used to advantage 
in conjunction with sliding cheek flaps, 
as described below. 

Cheek flaps should always be drawn 
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Reconstruction of lower lip after the excision of a 
fairly large centrally situated carcinoma 


Estlander’s flap for reconstruction 


of one halt of the lower lip 


Undersurtace 
of flap lined 
with Thiersch 

r graft 


Double Estlander's flaps combined 
with the technique of method A. for 
the closure of extensive defects 
of the lower lip 


Double-lined tubed pedicle flap graft for secondary 
closure of extensive defects of lips and cheek 


i'1G. 5. These basic methods alone or in combination, with slight modifications, may be successfully used for repair 


of most any defect which is apt to result from excision of extensive cancer of lip. 
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forward in a horizontal plane, which is 
possible only if the lower edge of such 
flaps is outlined by incisions made almost 
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tension will have adjusted themselves so 
that there is no danger of separation. 
Healing should take place by primary 


Fic. 6a. Fic 
Fic. 6. A, B and c. Bulky, deeply infiltrating carcinoma ‘of lip invading one commissure and one cheek treated by 
excision and plastic closure, using a combination of sliding cheek flaps and an Estlander’s flap, a combination of 


methods 5A and 5B. 


directly backward in the sagittal plane 
from the lip into the submaxillary regions 
(Fig. 54). Most textbooks show the lower 
edge of such flaps outlined by incisions 
made parallel to the lower border of the 
mandible, which is inclined obliquely 
forward and downward. The flaps are 
therefore formed on the bias so that they 
must be pulled obliquely forward and 
downward in order to meet in the midline 
over the chin. The tension will cause the 
lower lip to be pulled upward where it 
will lie under the upper lip. 

The tissues of the cheeks and lips possess 
a remarkable degree of elasticity and 
flexibility, and therefore, the edges of the 
defect and the flaps may be molded and 
adjusted to an extent not possible in most 
other portions of the anatomy, and the 
circulation of the tissues in this region is 
such that with a reasonable degree of care, 
the nutrition of the flaps need cause no 
concern. In suturing the edges, accurate 
approximation of both the skin and 
mucous surfaces is of utmost importance. 
If the wound edges can be drawn together 
firmly, there is no need for tension sutures, 
even though the tissues appear to be very 
tightly stretched, since it will be found 
that after about twenty-four hours, the 
flaps which appeared to be under great 


. 6p. Fic. 6c. 


union so that the skin sutures can be 
removed on the third, fourth and fifth 
days. Those on the mucous surface may 
be left for a week or longer until the wound 
has healed firmly enough to permit wide 
opening of the mouth. 

In our opinion, no adequate neck dis- 
section can justifiably be done in con- 
junction with and at the same time as a 
plastic operation of the extent already 
described. In our clinic, when such plastic 
operations are done, neck nodes are either 
absent or have already been cared for. We 
have often combined such plastic proce- 
dures with the implantation of radon gold 
seeds into one or two involved nodes 
with a permanently successful result. The 
management of neck metastases will be 
considered in more detail later in this 
report. 

Occasionally, advanced cancer of the 
lip will have widely infiltrated the tissues 
of th. cheek. As is often true of bulky 
lesions of the lip, these cases may show no 
evidence of metastases to the neck, al- 
though the growth of the lip has been 
present for several years. One should 
always carefully examine the state of the 
cervical nodes in these bulky lesions, since 
the prognosis for cure may be very good, 
despite the rather discouraging appearance 
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f the primary. If the condition of the 
seck nodes warrants the attempt, the 
nvolved portions of the lip and cheek 
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At the lower end of the tube, a transplant 
is raised from the chest wall, and its 
deep surface lined with a full thickness 


Fic. 7c. 


Fic. 7p. 


Fic. 7. A, B, C and p. Advanced carcinoma of lip invading cheek, treated by wide cautery removal of lesion of lip 
and cheek and later closure of defect by use of a tubed pedicle flap graft, method 5p. 


may be widely removed by cautery (we 
prefer the actual cautery rather than 
endothermy), and the skin and mucous 
membrane about the edges loosely approxi- 
mated, leaving the defect wide open to be 
-losed by a later plastic operation. To close 
‘hese large defects, a tubed pedicle flap 
‘raft is constructed from the skin of the 
‘eck and anterior chest wall (Figs. 5p, 7). 


Wolfe graft from the inner surface of the 
upper arm. A transplant so prepared may 
be of a size necessary to fill the largest 
defects which are apt to be the result of 
these extensive cautery removals. We have 
successfully treated cases of this nature 
in the presence of fixed inoperable sub- 
maxillary nodes into which we inserted 
radon seeds at the time of the cautery 
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removal of the entire lower lip, and the 
major portion of one cheek. 


TREATMENT OF CERVICAL METASTASES 


From the standpoint of the treatment 
of cervical metastases, which should be 
considered as a separate problem, all 
cases of intraoral cancer may be divided 
into three groups: 

1. Those without palpable nodes. 

2. Those with enlarged probably meta- 
static operable nodes. 

3. Those with inoperable metastatic 
nodes. 

Inoperability may be due to deep 
fixation, widespread dissemination in the 
neck, poor general condition of the patient, 
or to the advanced, probably incurable 
condition of the primary lesion. Using 
both radiation and surgery, or a combina- 
tion of the two, the fact that a node is 
inoperable does not necessarily render the 
case incurable. 

We do not agree with the principle 
of giving prophylactic treatment to the 
neck either by surgery or radiation in the 
absence of palpably involved nodes. If 
metastases are possibly present, the fact 
that they are not palpable cannot logically 
make them amenable to less _ radical 
measures than if they were palpably 
present. 

On first thought, prophylactic neck 
dissections, if thoroughly done (bilaterally 
if the lesions touch the midline), seem 
logical from the theoretical standpoint. 
We are opposed to prophylactic dissections 
for the following practical reasons. In 
such intraoral growths as cancer of the lip 
and cheek, investigations in our clinic*® 
have revealed the following significant 
findings. In patients presenting themselves 
without palpable metastases and in whom 
the primary lesion is successfully con- 
trolled, metastases will later develop in 
only about 20 per cent. In the latter 
20 per cent, neck dissection might have 
been successful in controlling the disease; 
in the remaining 80 per cent, it would have 
been without benefit to the patient, and 
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would have all the disadvantages of the 
sequelae of this operation. Neck dissectio1 
is a major operation, involving considerable 
discomfort, morbidity and mortality. 
When it is used as a routine, the post- 
operative mortality may run as _ high 
as II per cent (Kennedy). Even though 
prophylactic neck dissection may increase 
the chances of cure in 20 per cent ot 
cases, we feel that this theoretical ad- 
vantage is more than counterbalanced 
by loss of time and expense, the dis- 
comfort, the morbidity, and. a certain 
unavoidable mortality. What reasonable 
person, lay or medical, would choose to 
have a prophylactic neck dissection in 
spite of the several disadvantages and a 
definite mortality of the procedure, if 
he were aware of the fact that he had an 
80 per cent chance of remaining well 
without further treatment, and that even 
though nodes later developed (20 per 
cent), he still had a fairly good, if not an 
equal chance of cure? If further argument 
is required, it may be added that prophy- 
lactic neck dissection does not confer 
absolute assurance of permanent cure. 
Prophylactic treatment by radiation, 
as it has usually been given in the past 
(about one skin erythema dose to the 
skin of the neck), cannot be objected to 
from the standpoint of discomfort, expense, 
morbidity or mortality, but from the 
logical standpoint, it can be of little 
benefit. Anyone who has had even a 
moderate experience with the radiation 
treatment of epidermoid carcinoma must 
admit that one s.£.p. will produce no 
visible effect in proved growths of that 
nature, even at the surface. How then 
can one reasonably assume that the same 
amount will sterilize or bring about any 
other beneficial effect in possible metastases 
in the neck nodes. Although external 
radiation, in doses sufficient to blister the 
skin of the neck, occasionally causes com- 
plete sterilization of proved metastases 
to the neck from carcinoma of the adult 
type, we do not believe that anyone would 
recommend such treatment alone as being 
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.ufficient In metastases from cancer of the 
ip. In our opinion, prophylactic radiation 

. the neck in cancer of the lip would 
ave to be of a dosage which has been 
-nown to control proved cancer in a 
-etastatic node, in order to be logical 
2s a principle in treatment. We do not feel 
that such heavy treatment is justified in 
tae absence of palpable nodes. 

The supposedly superior results obtained 
after the use of prophylactic treatment 
either by surgery or radiation have, in our 
opinion, been due mainly to the cures of 
the cases in which the disease was not 
present in the neck at the time of treat- 
ment. Since 80 per cent of patients with 
cancer of the lip with cures of the primary 
lesion, and neck nodes not palpably in- 
volved, will, in any case, remain well 
without further treatment, neither the 
surgeon nor radiologist can fairly take 
credit for the full percentage of cures 
following their respective methods of 
prophylactic treatment. 

For these reasons, we give no treatment 
to the neck in those cases in which there 
are no palpable nodes. After control of the 
primary lesion, the patient is observed at 
frequent intervals (not longer than three 
months) for at least five years. 

In the second group, composed of those 
in whom nodes are palpable, probably 
metastatic and operable, we have, in the 
past, used either radiation or surgery. We 
have considered as suitable for neck dissec- 
tion only those cases in which the primary 
lesion was definitely to one side of the 
midline, and in which the primary lesion 
was either under control or clearly capable 
of being controlled. Other factors, such 
as the age and general condition of the 
patient, have also been taken into account. 
Under these somewhat limited conditions, 
vt e procedure of neck dissection, if ade- 

uately and properly done, should result 
‘ a very high percentage of cures in 
metastatic carcinoma of the lip. 

Che extent of the dissection should vary, 
depending on the situation of the primary 
le-ion. If the growth on the lip is near one 
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or the other of the labial commissures, and 
does not approach the midline of the lip, 
the dissection may be limited to one side 
of the neck, including one submental 
region, the submaxillary triangle, and the 
upper deep cervical region down as far 
as the posterior belly of the omohyoid 
muscle; it should include the removal of all 
lymph-node-bearing tissue between the 
skin and deep muscle planes from the lower 
edge of the mandible to the omohyoid 


_muscle. The submaxillary salivary gland, 


the sternomastoid muscle and the jugular 
vein are removed. If the growth is near 
the midline of the lip, the entire submental 
region should be cleared out. If the growth 
crosses the midline, we do not consider the 
case suitable for neck dissection, as a rule. 

We formerly treated by neck dissection 
all cases of palpably involved neck nodes 
occurring after control of the primary 
lesion. During the last few years, with the 
better development of the technique of 
gold radon implants, and divided or pro- 
tracted doses of external radiation, we have 
tended more and more to the treatment of 
all neck metastases by a combination of 
radiation and limited surgery. The results 
are, we believe, as good in the operable 
cases, and of course the inoperable cases 
have no other chance of cure. 

In the case of one or two relatively 
small nodes (up to 2.5 cm.) the simplest 
and most satisfactory procedure is surgical 
exposure and implantation of gold radon 
seeds. This technique was first developed 
by Quick who has published* a detailed 
discussion and description of the technique. 
In short, the outer surface of the node is 
exposed by a surgical incision, the diameter 
of the node is measured by calipers, and a 
quantity of radon in gold seeds sufficient 
to deliver a tissue dose of 7-10 S.E.D. is 
implanted within the node. We have already 
published* our investigations on tissue 
doses, and the tables for computing given 
doses for masses of various sizes and shapes. 

Larger nodes (those of 3-6 cm. in diam- 
eter) may be treated in the same manner, 
using total doses of 40-50 mc., but we have 
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found the following variations in the 
method to be of value in the average case 
where the nodes are large: 

The treatment may be begun by the use 
of the divided dose or protracted dose 
principle over a period of three to four 
weeks, giving up to 4500 or 5000 roentgens 
or even more, depending on the size of the 
portal which should be kept rather small 
(5-7 cm.). Immediately on the completion 
of this series, radon gold seeds are im- 
planted into the residual node, «he dose 
(usually nor more than 6—7 s.£.p.) depend- 
ing on its size. If the node is superficial, 
the seeds may be inserted through the 
skin, but a blistering reaction of the skin 
is no very great contraindication to surgical 
exposure through the blistered portion, 
provided that reasonable care is taken 
that the tissues are handled gently. Iodine 
painted on such blistered skin and imme- 
diately wiped off with alcohol does not 
very markedly delay healing. This com- 
bination of divided doses of x-rays and 
seeds is particularly useful in large deeply 
fixed nodes. 

Another variation of technique which ts 
particularly indicated when the node is 
involved by purulent infection or lique- 
faction necrosis is the implantation of an 
overdose of gold seeds into the center of the 
node, and after the decay of a desired dose 
of radon (usually in five to ten days), the 
local excision of the node or a limited 
dissection of the involved area. With such 
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a technique, the radiation is calculated as 
sufficient to destroy the neoplastic disease. 
and the surgery to remove the devitalizec 
tissue which would otherwise have to be 
absorbed or drained out during an unneces- 
sarily long convalescence. 


SUMMARY 


The technical methods for the treatment 
of cancer of the lip at Memorial Hospitai 
are described. Neither surgery nor radia- 
tion alone is suitable for the treatment of 
all clinical varieties of cancer of the lip. 
The choice of the particular method or 
combination of the two are discussed. 
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HE nature of irradiation of the 

tongue is based upon the type of 

lesion present, whether the radio- 
resistant adult differentiated squamous 
cell type or an anaplastic radiosensitive 
epithelioma. Other considerations are the 
location of the lesion, its extent, the pres- 
ence or absence of mouth or dental sepsis, 
of leukoplakia or other precancerous le- 
sions, and questions as to concomitant 
syphilis, tuberculosis, diabetes or general 
debility. 

Lymph-node involvement is important 
because the situation, type and condition 
of the lymph drainage areas considerably 
influence the method of procedure for their 
control along with treatment of the pri- 
mary lesion. 

Before irradiation is carried out, a biopsy 
of the local lesion is taken. This is done in 
all cases to confirm the diagnosis and rec- 
ognition of the kind of neoplasm being 
dealt with. In our experience biopsy has 
never proved harmful. If clinically the con- 
dition appears malignant but the first bi- 
opsy specimen shows no malignancy, it Is 
well to take a second biopsy for further 
study. Biopsy is easily and quickly carried 
out by the punch shears or by the dia- 
thermic electrode. 


TREATMENT 


The treatment of cancer of the tongue is 
divided into five phases: 
Mouth hygiene 
2. External therapy 
3. Local treatment of the primary lesion 
. Treatment of the adjacent lymphatic 
dr inage areas 
General body health care. 
One of the most important factors in 
th treatment of tongue cancer is mouth 
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hygiene. Malignancy is more rampant in 
the presence of mouth infection. Further- 
more, radio-resistance is definitely in- 
creased by the presence of infection. Since 
bad dental conditions are the chronic irri- 
tant factors in the etiology of tongue can- 
cer, radical removal of bad teeth, broken, 
rough or irregular dentures, and sharp 
exposed tooth roots, is of first importance. 
Because of late bone effects of irradia- 
tion, all necessary extractions are carried 
through before radium is applied to the 
local tongue lesion. Removal of teeth ad- 
jacent to the cancer area simplifies radium 
technique by removing irritation, and 
prevents the ill-effects of secondary radia- 
tion whenever metal fillings are present in 
the adjacent areas. 

2. External Therapy: When mouth hy- 
giene has been properly cared for, and this 
can be carried on while x-ray therapy is 
being administered, the patient is treated 
for the local lesion and the lymphatic 
drainage areas. Treatment of the lym- 
phatic areas is carried out by irradiation 
or surgery, or a combination of both, 
depending on the exigencies of the condi- 
tion. The specific technique of treatment 
depends on the anatomical situation and 
extent of the growth. 

The surgical procedures for lymph-node 
involvement have been described by others. 
Irradiation therapy is begun with treat- 
ment of both sides of the neck, with either 
high voltage x-ray or the radium pack. The 
technique employed depends on whether or 
not metastatic nodes are present; for, if 
they are, a more intensive external treat- 
ment must be administered. The factors 
employed are 200 kv., 4-5 ma., 0.5 mm. 
copper and 1 mm. aluminum filtration; at 
40 to 50 cm. distance, through fields of 
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g X 12, or 10 X 15 cm., depending on the 
size of the involved neck area. If no pal- 
pable nodes are present, a dose of 1000 r! 
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Fic. 1 A. Double pack. Irradiating both sides of the 
neck. Pack consists of wooden block, 5 em. high, 
sides and top covered with lead, base uncovered and 
making portal size of 7 X 9 cm. Ten radium tubes 
are placed on top of pack under lead shield. Filtration 
of radium tubes is equivalent to 2 mm. platinum. 
Dose given 35,000 to 45,000 milligram hours, left in 
place for sixteen to twenty-one days. a. Wood block. 
b. Lead protection. c. Radium tubes. d. Open surface. 


units is administered to each side of the 
neck over a period of ten days. In cases of 
lymph-node involvement a more intensive 
dose of 2000 r (with back scattering), per 
field, is administered over a period of from 
fourteen to sixteen days. In some cases, 
especially those with advanced lesions 
where interstitial irradiation is not ad- 
visable, the modified Coutard method of 
x-ray therapy is employed, both sides of 
the neck receiving a dose of 3000 to 5000 r 
through 2 mm. copper filtration, delivered 
over a period of thirty days. 

Where a large quantity of radium or 
radon is available, the neck areas may be 
treated by radium instead of x-ray, the 
radium being applied in the form of a mold 
or pack.” The mold may be made of a 
specially prepared wax* and shaped like 
a collar around the neck. Its thickness 
varies from 3 to 6 cm., depending on the 

'*r*? is the roentgen measure of x-ray. 

2 Practical Radiation Therapy. Phila., Saunders, 


1931. 
3 Radon wax. 


area and extent of the glandular involve. 
ment to be treated. The radium in th 
form of tubes ts attached to the mold anc 


Fic. 1 B. Pack held i in on patient’s with head 
bandage. 


distributed over the surface of the mold 
so as to cover the whole glandular neck 
area. The tubes should contain 5-10 mg. 
of radium or millicuries of radon, and 
filtered with 1.5 mm. platinum, or its 
equivalent. The dose given is 10,000 to 
20,000 milligram hours or millicurie hours, 
per side, over a period of ten to twenty 
days. Not less than 100 mg. of radium or 
200 me. of radon is required for this type 
mold. 

In some cases, a small pack is attached 
to both sides of the neck opposite the site 
of the growth. This pack is made of wax, 
or wooden block, or soft rubber sponge 
and upon it is placed the radium in the 
form of tubes of 10 mg. each, filtered 
through 2 mm. of platinum or its equiva- 
lent in lead. Usually ten tubes are usec, 
making each pack hold 100 mg. of radium. 
The thickness of the pack is such as to 
separate the radium from the skin by 35 to 
6 cm. The portal size is 7 X 9 cm. The 
sides and top of the pack are covered with 
lead so as to enclose the tubes and restrict 
the radium rays which are emitted in «ll 
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-ections. The radium rays required are 
cowed to pass unhindered through the 


‘der surface of the pack and directed days, thus giving 50,000 milligram hours 
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tubing for threads. 


towards the lesion in the tongue. This pack 
is held in place by a head and neck bandage 
and left on the patient until the predeter- 
mined dose is administered. Usually the 
dose given with this method is 35,000 to 
45,000 milligram hours over each area, 
over a period of from sixteen to twenty-one 
days. (Fig. 1.) 

Where large quantities of radium are 
available a large pack may be used. The 
pack in use at Bellevue Hospital, New 
York City, consists of 5 gm. of radium. 
This is distributed evenly over an area of 
® « 10 em. and is filtered through 3 mm. 
©: olatinum equivalent. The pack is applied 
at a distance of 6 cm. from the surface of 
the neck, and treatment is given each day, 
‘ose of 5,000 milligram hours being ad- 


43% 


Fic. 2. Instruments used for radium implantation. a. Special grooved needle forceps. b. Radium needle pushers. 
c. Radium needle threaded. d. Radium tube plain. e. Radium tube in rubber sack. {. Radon seeds. g. Seed pick-up 
forceps. b. Seed implanters, straight and angled. j. Curved suture needle. k. Scissors. |. Needle holder. m. Rubber 
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ministered to each side of the neck on 
alternate days, for a period of twenty 


to each side of the neck.? 

3. Treatment of the Primary Local Lesion: 
Immediately following the external treat- 
ment of the neck as just described, the 
local lesion is treated by interstitial radium 
therapy: 

(a) For residual tumor growth remain- 
ing after external irradiation 

(b) For direct destruction of the main 
lesion 

(c) In association with surgical destruc- 
tion of the local tumor lesion. 

Interstitial radium therapy is carried out 
only after thorough mouth hygiene has 
been completed. In some instances where 


‘For further technical discussion of this type of 
irradiation see Radiology, 23: 339 (Sept.) 1934; 24: 7 
(Jan.) 1935. 
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the primary lesion is early and quite small 
and localized to a small area, immediate 
destruction by electrocoagulation or ra- 


Fic. 3. Insertion of needles around and under lesion. 
Radium needles are pushed into tongue just outside 
involved area and sutured in place with black thread. 
White threads are brought out through rubber tube 
and anchored to cheek. a. Needle in place. B. Black 
suture tied at site of needle puncture. c. White stay 
threads anchored to cheek passing through p, rubber 
tubing. Insert. Cross section of tongue showing cross 
fire position of radium needles and method of sutur- 
ing needles in place. a. Suture needle. b. Black thread. 
c. Radium needle. 


dium may be carried out without external 
irradiation. 

Two methods of interstitial radium 
therapy are employed: (1) insertion of 
radium or radon needles; and (2) insertion 
of radon seeds. The procedure is as follows: 

The mouth is cleansed with a mild dis- 
infectant and the tongue anesthetized with 
novocaine, either by conduction anes- 
thesia blocking the lingual nerve usually 
in conjunction with the inferior dental 
nerve or locally directly into the tongue 
tissue.” Occasionally, due to extensive 
involvement or hyper-nervousness of the 
patient, general rectal, or avertin anes- 
thesia may be employed. 

With the tongue anesthetized, a stout 
silk suture is run through its anterior por- 
tion. This affords a ready means for draw- 
ing the tongue forward and making the 
local lesion more readily accessible. After 


5 For details to technique of block anesthesia see 
Seldin, H. M.: Practical Anesthesia for Dental and Oral 
Surgery. Phila., Lea & Febiger, 1934. 
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the lesion has been well visualized, the 
method of treatment is outlined. 
Our aim is to surround the local lesion 


Fic. 4. Lesion involving under surface of tongue and 
floor of mouth. Treated with needles in tongue por- 
tion and tubes around mouth lesion. a. Tongue. B. 
Radium needle in tongue. c. Stay threads for radium 
needle through tubing. p. Radium tube (£) in rubber 
sack sutured over edge of mouth lesion, with stay 
threads (G) being led out through tubing (F). 


with radium, and for this purpose, needles 
are used. The needles are 27 or 35 mm. in 
length with a grooved eyelet at one end, 
each needle containing 2 mg. of radium 
element, or 2.5 mc. of radon. The needle 
wall thickness is 0.5 mm. platinum. (Fig. 
2.) Through each needle eyelet are run 
two sets of surgical silk thread, one black, 
and the other white. The black silk is used 
for suturing; the white to assist in isolating 
the needle when removing it. Depending on 
the thickness of the tongue where the lesion 
is located, the 27 or 35 mm. long needles 
are employed. 

For insertion, the needles are grasped in 
specially grooved forceps, plunged into the 
tongue tissue surrounding the cancer and 
pushed downward into the tongue by a 
special pushing instrument which buries 
the head of the needle flush with the surface 
in order to prevent superficial irradiation 
and necrosis. To the black thread is 
attached a curved cutting needle with 
which a stay suture is taken through the 
surrounding whole tongue tissue at the 
site where the needle was inserted. After 
tying this, the black suture is cut short. 
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ihe second, white thread is then pulled 
-hrough a rubber tube at the angle of the 
-outh and together with these from the 
other needles, anchored by adhesive to the 
cheek. (Fig. 3.) 

The needles are inserted around the 
veriphery of the lesion, spaced about 0.5 
cm. apart; in more extensive involvements, 
additional needles rae inserted horizontally 
under the lesion, at right angles to the 
lirst set. 
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fails, attempt should be made to suture the 
area. However, since masses of friable 
tissue will, not infrequently, make such a 


Example 1. If 10 needles containing 2 milli- 
grams each of radium are used, and a dose of 
2000 milligram hours is required, the 
needles must be left in place for 100 hours. 
2X 10 equal 20; X 100 hours equal 2,000 
milligram hours). 

Example 2. If radon is used, each needle will 
contain 2.5 millicuries, and 10 needles will con- 
tain 25 millicuries. To obtain a dose of 2000 
millicurie hours about 15 millicuries must be 
destroyed. Each millicurie of radon produces 
133 millicurie hours. To disintegrate from 25 to 
10 consumes about 120 hours, and therefore 
the needles must be in situ for that length of 
time. (2!3 & 10 equal 25 millicuries, beginning 
dose. After 120 hours, 15 plus millicuries are 
used up; 15 plus X 133 millicurie hours per 
millicurie, equal approximately 2000 me. hr.). 


During the time the needles are in place 
in the tongue, the mouth is irrigated daily 
with mild solutions, such as saline or boric 
acid. Sedatives such as aspirin or codeine 
are given for pain, and the diet consists of 
forced fluids and easily swallowed, soft 
substances. At times these patients require 
special nursing care, and when swallowing 
is virtually impossible, they may require 
nasal or rectal feedings; and in some in- 
stances, hypodermoclysis or intravenous 
infusions of glucose. 

Occasionally, hemorrhage follows inser- 
tron of radium needles but in most in- 
stances it occurs upon their removal. 
Bleeding constitutes a very emergent com- 
p.ucation, because complete exsanguination 
with a fatal outcome may ensue. Morphine 
snould be administered at once, and in 
sullicient dosage to produce absolute rest. 
‘ne clots about the bleeding points are 
‘moved and gauze packing placed rigidly 
“cainst the area. When this procedure 


Fic. 5. Lesion imbedded in posterior portion of tongue 
treated with radon seed implantation. Seeds intro- 
duced through anterior neck area above hyoid bone. 
a. Tongue with finger (s) holding it in place and 
guiding placement of radon seeds (c) in site of lesion. 
E. Hyoid bone above which radon seed implanter (p) 
is inserted and pushedup in to involved tongue area. 


procedure impossible, immediate resort 
should be had to carotid ligation on the 
affected side. It may be advisable to con- 
sider the extent and vascularity of the 
lesion prior to active treatment, and ligate 
the artery first. 

Where the tongue lesion has spread to 
the surrounding mouth tissue, it is treated 
with radium needles as afore-described and 
the mouth lesion by insertion of needles if 
extensive induration is present; or by 
radon seeds, or by direct application of 
radium tubes. These tubes are placed in 
thin rubber sacks, tied at both ends with 
stout silk thread, and then sutured in place 
directly over the involved area where they 
are left in place until the required dose is 
given. The tubes are 5 mg. in quantity and 
are filtered through 1 mm. platinum. 
(Fig. 4.) 

For protection of surrounding tissues, 
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teeth and gums it may often be advisable to 
mold lead plates covered with rubber or 
guttapercha over the areas to be protected. 
These plates are held in place continuously 
except during feeding intervals. 

In some instances where the lesion is 
superficial, or on the dorsum of the tongue, 
radium tubes may be employed for treat- 
ment. These may be sutured directly over 
the lesion or fitted over the tongue in a 
rubber-covered lead mold. 

In cases where the malignancy involves 
the posterior portion of the tongue and is 
quite inaccessible for needling, radon seed 
implantation is the method of choice. The 
employment of radon tubules, 
“seeds,” Is a most convenient method of 
treating carcinoma of the posterior portion 
of the tongue. 

Radon seed implantation may be ef- 
fected in two ways: 

(1) Direct implantation in and around 
the tongue lesion, through the surface of 
the tongue via the oral cavity. 

(2) Insertion through the base of the 
tongue by thrusting the seed implanters 
through the neck. This is the more efficient 
method, where indicated. 

The procedure is as follows: Method 1. 
Mouth hygiene having been cared for, the 
tongue is anesthetized in the usual manner. 
The pre-determined number of radon seeds 
are prepared in seed implanters, which 
may be straight or right-angled. These are 
then thrust through the body of the tongue 
at the periphery of the involved area, and 
with the finger of the operator guiding the 
placement, the seeds are deposited in and 
around the lesion. The seeds are 0.75-1.5 
millicuries in content and filtered through 
0.3 mm. gold. 

Method 2. The skin of the neck is anes- 
thetized over the midline of the hyoid bone 
and the pharynx anesthetized with a 
cocaine spray. Selecting a point on the 
skin of the neck at the midline about 1 cm. 
above the hyoid bone, a small horizontal 
skin incision is made about 1-2 cm. in 
length. Through this opening are inserted 
the loaded seed implanters which are 
pushed up into the base of the tongue, the 
operator’s finger of one hand being placed 
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in the pharynx on the tongue to guide the 
implanters. The seeds are deposited in and 
surrounding the tumor. (Fig. 5.) 

The radon seeds are usually 0.5 to 1.5 
me. in strength. The number used depends 
on the extent of the lesion and the dose pre- 
scribed. If ten seeds of 1 mc. each are used, 
each seed gives off 133 millicurie hours 
and a total dose of 1330 millicurie hours 
is given. The seeds are filtered through 
0.3 mm. gold. Because their radioactivity 
disappears early, and on account of their 
small size, these tubules create no future 
hazard when permanently left in the 
tongue, and need not be removed. 

Post-radium care of the patient treated 
by radon seeds is carried out in the same 
manner as when needles are employed. 

In cases where the tongue lesion is bulky, 
fungating, and fills the mouth cavity, It is 
advisable to first remove the bulk of the 
tumor tissue and then apply radium 
therapy. In a few instances we have first 
treated with radium and then removed the 
residual tumor. For surgical procedures in 
such cases we have found the endotherm 
knife to be of real value. By its use we are 
able to control hemorrhage and seal the 
tissues beyond the line of cleavage. In some 
instances we have found it necessary 
before carrying out surgical procedures on 
the tongue to ligate the external carotid 
artery on the affected side. 

Following irradiation, the area treated 
may completely heal, or result in scar for- 
mation or ulceration. Ulceration is often 
due to errors in technique following over- 
dosage. If scarring after irradiation is pain- 
ful or binds the tongue into false position, 
such fibrotic tissue may be removed by the 
endotherm knife. Severe ulceration and 
radium necrosis, however, require surgical 
removal. In some instances when the dose 
given has been too small, residual loca! 
malignancy may require a second applica- 
tion of radium. This is carried out from 
six to eight weeks after the first application 
has been completed. 

4. Treatment of Lymphatic Drainage Area: 
If, following irradiation, neck nodes persist 
they may be treated by: (1) direct surgica: 
excision; (2) surgery plus irradiation. 
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If surgery alone is to be employed, a 
complete resection is advisable with ex- 
ternal postoperative x-ray therapy as a 
prophylactic measure. This should only be 
attempted where the nodes are movable 
and intact. 

In cases where complete resection of the 
neck nodes is inadvisable, or not able to be 
done readily, then as much of the malig- 
nant lymphatic and adjacent tissue is re- 
moved as can safely be done. Into the 
remaining malignant tissue radium is im- 
planted either in the form of gold seeds 
left permanently in place, or in the form of 
radium needles which may later be re- 
moved through an open section of the neck 
wound. The dose given is about 200 milli- 
gram hours per I c. c. of malignant tissue. 
In some instances, platinum-filtered tubes 
of radium encased in rubber are packed 
into the neck wound over and around the 
malignant tissues. The wound is closed in 
the usual manner, leaving a drainage open- 
ing through which the threads attached 
to the radium tubes are led to the surface 
through rubber tubing. After the required 
dose of irradiation is given, the radium 
tubes are withdrawn through the drainage 
opening in the wound. If the tubes are 
properly placed in the neck, with the ends 
towards the wound opening, withdrawal at 
the proper time is effected with but little 
discomfort to the patient. 


COMPLICATIONS FOLLOWING IRRADIATION 
OF THE TONGUE 


Experience has shown that the more 
normal the tissue surrounding the malig- 
nant area, the more likely is the result to 
be good. In employing interstitial radium 
therapy, the aim is to destroy the malig- 
nant tissue and still preserve the surround- 
ing normal tissues. When excessive dosage 
is used, necrosis takes place not only in the 
malignant area, but also in the surrounding 
normal tissues with subsequent slough, and 
ut times permanent extensive destruction 
ith fistulae. Improper filtration or too fre- 
“uent applications of radium also may 

use severe destruction with subsequent 
ital results. 
At times despite all efforts at protecting 
‘rrounding normal tissues, necrosis occurs. 
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The alveolar ridge and section of the man- 
dible close to the tongue lesion may be 
adversely acted upon by the radium used 
in treatment. When bone necrosis is severe 
and extensive, resection of the affected 
portion is required, and may be done by 
external incision through the neck or 
cheek. If the necrosis has not been too 
severe this operative procedure affords 
complete healing in time. 

Radio-necrotic ulcers of the soft parts 
are uncomfortable and even quite painful. 
In some instances amelioration with heal- 
ing may be had by judicious use of the 
endotherm knife in removing the involved 
tissues. 

Sometimes, intractable pain extending 
from the jaw up to the temporal region of 
the head may cause untold misery to the 
patient and in such instances regional 
nerve block, either by injection of alcohol 
or surgical methods, is indicated. 

A more or less completely locked jaw 
may occur due to trismus following irradia- 
tion of the floor of the mouth when asso- 
ciated with posterior tongue malignancy. 
In such cases, the mouth may be pried 
open under anesthesia and a wedge block 
put in place to keep it from closing until 
new scar formation occurs. In some cases 
it has been found necessary to cut the 
masseter muscle on the affected side, using 
the endotherm knife for this purpose. 

Secondary ray necrosis may occur on 
teeth to which metallic dentures are at- 
tached. These should be removed before 
treatment; if not, and necrosis occurs, ex- 
pectant treatment should be employed, for 
extraction of teeth done after irradiation 
causes bone necrosis and should be avoided. 

In some instances, abscess of the tongue 
occurs following irradiation. This is treated 
by incision and drainage. 

Severe edema of the pharynx and glottis 
requires urgent trachectomy and consti- 
tutes a condition that is always grave. 

For best results, an early diagnosis and 
early, carefully planned, expertly carried- 
out irradiation therapy are essential. 

My thanks are herewith tendered to my 
coworker Dr. Charles Berger for the 
drawings. 
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SURGICAL ASPECTS OF THE TREATMENT OF 
CARCINOMA OF THE TONGUE 


Epwarp M. LivINGsTON, M.D. AND HyMAN LIEBER, M.D. 


NEW YORK CITY 


HE present-day treatment’ of 

carcinoma of the tongue and _ its 

complicating malignant cervical 
lymphadenopathy is through the combined 
use of radium, surgery and high voltage 
x-ray therapy. Surgery, once the only 
means for treating this dread form of 
cancer, is now assigned an auxiliary, rather 
than the dominant role in many of the 
world’s leading clinics. Surgical aspects are 
given separate consideration in this paper 
for the sole purpose of facilitating the 
description of minute technical details for 
this special symposium, but surgery is here 
stressed as but a single component in the 
accepted multi-method attack upon the 
disease. The attempt is made to dispel, 
rather than foster any idea of basic antago- 
nism between allied methods of modern 
cancer therapy. 

The problems involved in the treatment 
of glossal neoplasms are numerous and not 
easy of solution. Epithelioma at this site 
is properly regarded as one of the most 
serious of malignant tumors; well- 
developed lesions in most instances prove 
rapidly fatal, the mortality in all clinics 
still ranging between 75 and go per cent. 
Yet the outlook for the individual patient 
is dependent to a remarkable degree upon 
details in management. And it is widely 
agreed that present discouraging results 
are to a considerable extent avoidable. 
The chief factors that account for prevent- 
able fatalities are well known: (a) failure to 
recognize and_ eradicate precancerous 
lesions; (b) failure to identify epitheliomata 
at a sufficiently early stage; (c) temporizing 
with doubtful lesions, with the continued 
use of caustics; (d) procrastination with 
small but fully established malignant 
growths; (e) an inadequate attack upon 


the primary tumor; (f) extravagant sacri- 
fice of tissue in mild cases, with high 
immediate mortality, leading to increased 
general dread of the disease. 

It is the present object to deal with each 
of these known causes of failure and to 
recommend specific means by which they 
may be minimized. The following topics 
will be considered. 

1. Surgical eradication of precancerous 
lesions. 

2. Excision of tissue for biopsy study. 

3. Wedge or V resection of the apex. 

4. Irradiation surgery and post-irradia- 
tion surgery. 

5. Electrosurgical and cautery excisions. 

6. Hemiglossectomy by the oral or 
Whitehead route. 


I. SURGICAL ERADICATION OF 


PRECANCEROUS LESIONS 


Leukoplakia alone accounts for 35 per 
cent of all buccal cancer; and leukoplakia 
before the advent of cancer is curable. It 
is variously estimated that from 50 to 75 
per cent of lingual neoplasms could be 
prevented by the vigorous elimination of 
precancerous conditions. The importance 
of surgical removal of these abnormalities 
could scarcely be overestimated. Ulcers, 
fissures and papillary growths are impor- 
tant among the lesions regarded as poten- 
tial starting points for malignant change. 

Technique: The technical steps for the 
elimination of these affections of the tongue 
are in most instances essentially simple. 

Small patches of leukoplakia which do 
not promptly respond to the removal o/ 
local irritation or those which show papil- 
lary overgrowth or fissure formation are 
excised with the scalpel. The incision 
extends 0.5 cm. beyond the limits of the 
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‘esion and is carried through the mucous 
-sembrane and submucosa. The muscle is 
jot incised. The wound is closed with 
‘nterrupted sutures. If no tissue is desired 
ior microscopical study such patches may 
+e destroyed by the actual cautery or by 
electrodesiccation. 

Marginal leukopiakia or extensive areas 
on the dorsum may be removed by methods 
shown in Plate 1. The destruction of areas 
of leukoplakia is probably the most impor- 
tant single prophylactic measure against 
lingual malignancy. Radium is of no avail 
in the treatment of this type of precancer- 
ous lesion. The object of treatment should 
be complete removal or destruction, with 
every precaution against incompleteness 
and repeated local irritation. 

Warts, ulcers, fissures and other pre- 
malignant lesions are variously treated by 
scalpel excision, electrocoagulation, ful- 
guration, desiccation, endothermic re- 
moval or cautery destruction in a manner 
entirely analogous to the simple but effec- 
tive methods employed for the destruction 
of similar abnormalities when located 
upon the skin. Plate 1 has been made 
self-explanatory. Additional technical de- 
tails for the execution of more extensive 
procedures are given under subsequent 
headings which deal with biopsy, electro- 
surgical resections and methods for partial 
glossectomy. 

The difficulties with regard to the elimi- 
nation of precancerous conditions have 
more to do with a general failure to realize 
the importance of these measures than with 
their actual execution. “If the first con- 
sultant would regard every wart, every 
superficial induration and every persistent 
fissure or ulcer as cancer until proved other- 
wise then the whole chapter of cancer of the 
mouth could be rewritten in a very much 
more cheerful tone.” (Blair.) ‘The two 
most Important questions are those of 
curation and induration. In the mouth of a 

iture adult an ulcer which has been 
»-esent two weeks without showing definite 
progress toward healing should be sus- 
»-cted of being cancer—when doubt exists 
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in regard to a lesion, its character should be 
established through biopsy.” (McFee.) 
“Lesions of the tongue suspected of being 
malignant should be excised for diagnosis 
and should not be treated locally . . . if 
there is a suggestion of malignancy the 


area should be excised.”’ (Judd and New.) 


2. EXCISION OF TISSUE FOR BIOPSY STUDY 


Methods: The removal of biopsy speci- 
mens may be accomplished by (1) the 
scalpel, (2) special biopsy punches or 
shears, (3) the loop electrode or (4) the 
diathermy needle (Plate 1). Although 
each has special adaptability for some type 
or location of lesion, any is adequate for 
routine use in dealing with every variety of 
suspicious area. 

When the growth takes the form of an 
elevated, fungating mass, or exists as an 
ulcer with an indurated, rolled-over edge, 
it is essential that the fragment be taken 
from the actively growing margin, pref- 
erably at the junction with normal tongue. 
Tissue from elsewhere may prove but a 
worthless mass of necrotic cells. And 
biopsy material from the floor of an ulcer 
not infrequently consists of granulation or 
inflammatory tissue alone, leading to 
costly but avoidable error. Pain is usually 
absent or slight; bleeding is no more than 
an ooze which subsides spontaneously or 
is easily terminated by pressure, a touch 
with the cautery or an application of adren- 
alin solution. When the site of suspicion Is 
an inflamed or exceptionally tender area a 
topical application of cocaine will produce 
local insensitivity, using a pledget of gauze 
soaked in a minimal amount of the 10 per 
cent to 20 per cent solution held in place 
for from one to three minutes. Biopsy 
excisions of this type are a simple office or 
clinic procedure but so-called “complete 
excision biopsy,” as later discussed, should 
be performed in an operating room. 

Multiple Biopsies; Repetition of Biopsy 
Study: At times fragments are best re- 
moved from two or more points. Often one 
suspicious area proves malignant while 
another is benign. And multiple primary 
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esions, though rare, occur with sufficient 
requency to require microscopical study 
£ tissue from every clinically suspicious 
rea. 

It is a sound rule to obtain at once a 
econd biopsy fragment when the labora- 
ory report is definitely at odds with the 
-linieal picture. Errors in biopsy conclusion 
concerning tongue lesions are notoriously 
frequent, often determining a fatal out- 
come while valuable time is lost under a 
false sense of security. The round cell 
infiltration which accompanies buccal in- 
flammation, particularly that induced by 
repeated application of caustics to the 
lesion, tends to hide and overshadow 
clusters or columns of malignant cells, 
which may be detected by only the most 
painstaking and alert pathologist. Treat- 
ment on suspicion would be decidedly 
preferable to such an unwarranted removal 
of suspicion. ““The two chief factors that 
account for failure to make an early diag- 
nosis are: first, a sentimental attitude 
which leads the physician to regard the 
lesion as non-malignant until it is proved 
cancer; second, the misinterpretation of 
the microscopic findings.” Again, “If the 
ulcer has been treated locally, a report of 
inflammatory tissue from the pathologist 
should not be considered absolute.” 

It is an additional sound rule to repeat 
the biopsy study at frequent intervals 
whenever the clinical course is unsatis- 
factory and reasonable doubt remains. 
Malignant changes may occur even after 
long periods in which the lingual ab- 
normality remains clinically benign. And 
an initial microscopical slide establishing 
a non-malignant cytology does not insure 
against a subsequent malignant trans- 
formation, especially in hyperkeratotic 
lesions. The same site as previously tested, 
an entirely new site or multiple points may 

selected for the repetition biopsy. 

hese apparently obvious rules cannot be 
neglected with impunity; we have observed 
‘cpeated instances in which their neglect 
counted for complete misinterpretation 
th a resultant mismanagement of the 
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case. Any failure in the handling of the 
biopsy study may lead to preventable 
death. Thus tissue may be excised from an 
improper site or the fragment may be 
rendered valueless because of inadequate 
size, “cooking” during removal or faulty 
preservation; inexpert pathological inter- 
pretation and even a simple clerical blunder 
may so delay proper therapy as to min- 
imize any possibility of complete cure. 
Meticulous care with technical details is 
imperative if cancer of the tongue is to be 
detected sufficiently early to allow for 
effective therapy. 

Excision Biopsy: Whenever it is possible 
completely to remove the local abnormal- 
ity, without mutilation, there is every ad- 
vantage in having the biopsy specimen 
consist of the entire lesion. The term “ex- 
cision biopsy”’ signifies this complete re- 
moval of small precancerous or early 
cancerous growths, together with an ample 
zone of surrounding healthy tissue (Plate 
ul, Fig. p). Obviously, the practical mean- 
ing and value of true excision biopsy is 
entirely different from that of excising a 
fragment only. “The rule should be; re- 
move the entire lesion so that the local 
operation will be sufficient no matter what 
the microscope will show” (Bloodgood). 

Technique: Although excision biopsy 
may be performed with the scalpel, there 
is probably no better method than the use 
of the endotherm knife or needle electrode. 
Using the cutting current, the operator 
moves the active electrode quickly through 
the tissues. He feels no sense of resistance 
and does not actively cut the parts; rather 
they are split asunder as the endotherm 
needle advances. The electric arc passes 
from the active electrode to the body. The 
coagulating effect of the cutting current is 
limited to a zone of but a fraction of a 
millimeter, hence the tongue is not dam- 
aged beyond the desired depth and the 
fragment needed for pathological investi- 
gation is removed without injury. A loop 
electrode is of special value for removing 
small inaccessible lesions, as those posterior 
to the vallate papillae. The problems of 
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nesthesia, hemorrhage and postoperative 
sealing with this type of procedure are sub- 
.equently discussed in the more extensive 
-eview of electro-surgical excisions. Exci- 
ion biopsy, to be complete, must extend at 
‘cast 1 to 1.4 em. beyond suspicious tissue 
al every point. 

Post-biopsy Excision of the Biopsy Site 

Plate 11, Fig. E): Given a case in which a 
‘esion held under slight suspicion has been 
locally excised at a narrow margin beyond 
the visible limits of the pathological process 
and in which the pathologist has returned 
a report of epithelioma, one is faced with 
the question: “‘Has the local excision been 
adequate for safety”? Frequently the 
pathologist, after making serial sections of 
the entire block, will make a positive state- 
ment that columns of cancer cells have 
been cut through. In such instances there 
should not be the slightest hesitation in 
immediately reattacking the local site to 
substitute a reasonable certainty as to 
completeness of local excision for the sus- 
picion of inadequate eradication. This re- 
attack may be either by irradiation therapy 
(interstitial radium or radon needles or 
surface application of either) or electro- 
surgery (circumvallation and endotherm 
resection) depending on the microscopical 
grade of the tumor together with a con- 
sideration of the exact site and other clini- 
cal points. 

Here the surgeon has under his care 
precisely the type of case for which those 
treating malignant disease are constantly 
on the search; namely one of known car- 
cinoma which is early in point of time and 
probable extent, a type of lesion which 
according to all known facts can be cured 
as certainly as can any malignant tumor. 
The guiding principle is the fact that after 
adequate excision of a small primary lesion, 
‘ocal recurrence is infrequent whereas 
when an inadequate wall of normal tissue 
surrounding the growth has been removed 
recurrence takes place with disheartening 
regularity. Thus in all instances of known 
or suspected incompleteness, the bed of the 
‘xcision biopsy site should be treated as 
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though it were in fact still an early ocal- 
ized epithelioma. The outlook is particu- 
larly favorable when the pathologist re- 
ports the presence of adult differentiated 
cells (Grade 1 or Grades 1 and 2 of Broders) 
rather than a cytology of the anaplastic, 
embryonal type. 

If excision biopsy is properly performed 
there will be no need for such a secondary 
excision. A re-attack upon the primary 
site is called for only when biopsy re- 
moval has been conducted under the im- 
pelling desire to conserve tissue, a form 
of “conservatism” which the microscopical 
evidence as to incompleteness proves to 
have been a “false conservatism.” 

Conclusion: It is widely agreed that the 
greatest hope for a lowered mortality with 
cancer of the tongue lies in a more wide- 
spread eradication of definitely precan- 
cerous affections together with the earliest 
possible recognition and treatment of 
epithelioma. And the deliberate length 
and detail of this portion of the paper, 
presenting and discussing relatively minor 
surgical procedures, seems amply justified 
if the following, oft-repeated statement is 
even a close approximation to a truth: 
“so per cent of the cancers of the mouth 
should be eliminated in the precancerous 
stage ...and... one half of the re- 
mainder should be cured by relatively 
simple operations if treated when first 
seen. 


3. WEDGE OR V RESECTION OF THE APEX 


The lingual apex or tip offers the most 
favorable site for resection. (Plate 111.) 
This portion of the tongue is freely mov- 
able, well away from the floor of the 
mouth, easy of access and is an area where 
hemostasis may be secured by simple 
digital compression. Wedge resection may 
be used as a direct surgical attack upon 
the primary lesion, or may be preceded 
or followed by interstitial irradiation 
therapy. 

Technique: Anesthetize the patient by 
the intratracheal, intranasal, intravenous 
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or rectal route. Place the level of the oper- 
ating table conveniently high, the head 
-ilted moderately downward. With the 
patient in the dorsal decubitus, paint the 
surrounding skin and drape as for any 
intrabuceal operation. Turn the patient’s 
head well to the sound side with a firm 
sand bag beneath the shoulders. In this 
position free blood or secretions pool within 
the cheek and either run out of the mouth 
or are easily removed without entering the 
pharynx. The surgeon stands facing the 
patient with the first assistant on the same 
side of the table and the second assistant, 
if used, standing directly over the patient’s 
head. Now insert and widely open the 
mouth gag. Adjust a cheek retractor and 
aspirate the pharynx and dependent cheek. 
Turn over to a second assistant the duties 
of aspiration and cheek retraction. Intro- 
duce, to serve as tractors, two heavy silk or 
silkworm gut sutures, 6 to 8 inches in 
length, one in each half of the tongue; 
place the first suture one inch behind the 
tip on the normal side, and the second one 
inch posterior to the posterior extension of 
the lesion. Draw the tongue strongly 
forward so that the growth is well beyond 
the incisor teeth. 

Plan the excision so that no less than 
1 to 1.5 cm. of apparently healthy tissue in 
all directions are removed with the growth. 
A few millimeters beyond the lines of pro- 
posed excision introduce three or four 
through-and-through coaptation sutures 
of silkworm gut, heavy silk or fine wire, 
temporarily leaving long loops beneath 
the tongue (see Plate 11, Fig. a). Pushing 
these coaptation sutures aside apply two 
Kocher clamps just beyond the lines of 
proposed excision. Apply the clamps 
lightly, without locking, and turn them 
over to the assistant. Temporary hemo- 
stasis may be effected by digital com- 
pression if preferred. Now with a sharp 
knife or strong, long-bladed scissors cut 
the two limbs of the V or wedge (Plate 11, 
rig. B). Then relax the clamp or digital 
»ressure, at the same time drawing upward 
the free ends of the coaptation sutures. 
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Note whether or not tightening the sutures 
controls all bleeding. If not, again secure 
temporary hemostasis and separate the 
coaptation sutures, allowing the wound to 
gape. Clamp and transfix with suture 
ligature any actively spurting vessels 
which appear as the hemostatic pressure is 
released. Tie the interrupted coaptation 
sutures. Inspect the wound, iodinize its 
margins, and secure final dryness of the 
mouth and pharynx. Return the patient 
to the ward with his head low and assign 
an attendant to remove excess secretions 
until consciousness has returned. 


4. IRRADIATION SURGERY AND 
POST-IRRADIATION SURGERY 


The scalpel, the active electrode and 
radium applicators in any form are but 
different tools for the vigorous attack 
upon various types, stages and locations of 
malignant lingual growths. There is a con- 
stantly growing sentiment that in the 
disease as a whole these must be employed 
more and more interchangeably and in 
combination. 

By irradiation surgery is meant such 
surgical procedures as necessarily accom- 
pany or pave the way for effective implan- 
tation of radium or radon. Post-irradiation 
surgery is a self-definitive term applying 
to all operative measures which follow but 
are distinctly related to primary irradi- 
ation therapy. There is a growing demand 
for this type of surgery, with all that it 
implies as to special knowledge of cancer 
of the tongue, its complications and 
sequelae, and a complete cooperation with 
experts of the irradiation department. 

Chief among the procedures which 
typify this combined attack is (1) the 
management of metastatic cervical nodes, 
either by surgical exposure for the purpose 
of an implantation of radon, or by a com- 
bination of partial block dissection with 
interstitial irradiation of any irremovable 
residuum. This subject of malignant cer- 
vical nodes, due to its importance, is given 
separate discussion in two papers of this 
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symposium. Other measures, each an oper- 
.tion in itself, include: (2) Classical arterial 
igations (lingual, external carotid) for the 
ourpose of growth restraint or to prevent 
vr arrest hemorrhage before or after use of 
‘rradiation therapy. (3) Nerve section, 
electrocoagulation or temporary or per- 
manent blockade for the control of pain, 
either that incident to radium implan- 
tation or the irradiation reaction, or the 
intractable pain of late cancer. (4) Surgical 
excision of the primary lesion with imme- 
diate irradiation of the excision bed. (5) 
[Immediate resection of the irradiated mass 
at the time of withdrawal of the radium 
needles. (6) Similar excision of areas of 
radium necrosis or late removal of sus- 
picious indurations after the attainment 
of full radium effect. (7) Partial glos- 
sectomy when prompt recurrence following 
full therapeutic doses of radium or radon 
shows hopeless radioresistance. (8) Re- 
moval from the mandible of areas of bone 
necrosis. (g) Plastic repair of defects or 
deformities of the neck or the floor of the 
mouth after apparent irradiation cure. 

It is to be understood that the technical 
descriptions which constitute the remain- 
der of the paper are applicable alike to the 
direct surgical attack upon early, small and 
readily removable primary lesions and as 
a part of the combined procedures above 
enumerated. 

The companion paper in this symposium 
which deals with the irradiation treatment 
of cancer of the tongue gives full data 
concerning radium and radon applicators, 
proper dosage and other salient points 
relative to these combined methods of 
treatment. 


4. ELECTROSURGICAL AND CAUTERY 
EXCISIONS 


Electrosurgical excisions have the follow- 
ing advantages: They are rapid, neat, and 
leave a dry field; cancer cells in the line of 
incision are destroyed; vascular and lym- 
phatic channels are sealed, minimizing the 
danger of aspiration pneumonia; sensory 
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nerves are seared and covered, and the 
wound Is clean, odorless and almost devoid 
of pain. The defect is epithelialized 
promptly, without abscess formation, and 
terminal scarring and contracture are 
minimal. Hemorrhage, sepsis and broncho- 
pneumonia are distinctly less frequent than 
after the use of the cold knife. 

Circumvallation combined with endo- 
therm excision, a procedure first employed 
by Howard Kelly of Baltimore, is visually 
depicted in Plate tv, Figs. 1 to 3. 

The position of the operating table and 
assistants and the posture of the patient 
are as described. The instruments include 
mouth gag, cheek retractors, vulsellum 
forceps, clamps of various sizes and angles, 
curved cutting needles, electrode tips of 
several shapes and the special electro- 
surgical unit. 

When inhalation anésthetics are em- 
ployed it is unsafe to use explosive or 
inflammable agents. For a unilateral lesion 
conduction anesthesia is efficient. Infiltrate 
3 to 5 c.c. of the 2 per cent solution of 
novocaine along the course of the lingual 
nerve before it reaches the tongue, as it 
runs over the ascending ramus of the 
mandible a short distance below and 
behind the lingula. Puncture the mucous 
membrane of the retromolar trigone with 
the needle point. Then advance the needle 
over the internal oblique line and through 
the submucous tissues for from 1 to 1.5 cm. 
An intraneural injection is needless; the 
solution diffusing about the nerve gives a 
satisfactory perineural block. Anesthesia 
is complete in from three to five minutes. 

Technique: Adjust the mouth gag. and 
cheek retractor. Draw the tongue well 
forward by means of vulsellum forceps or 
stout traction sutures taken through the 
lingual tip. The lesion should be brought 
beyond the line of the incisors. Any teeth 
which interfere with access to the lesion 
should be removed. 

Retraction of the angle of the mouth 
will suffice for exposure of the anterior half 
of the tongue. But occasionally, to obtain 
full exposure of the lesion, an accessory 
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HEMIGLOSSECTOMY 
BY INTRA-ORAL OR WHITEHEAD ROUTE 


THE TONGUE 15S 
DRAWN WELL FORWARD 
BY TRACTION SUTURES AND 
THE MUCOUS MEMBRANE 
INCISED ALONG MID-LINE. 


B 

THE MEDIAN RAPHE 15 
DEFINED AND THE ORGAN 
SPLIT BY BLUNT DISSECTION 
WITHOUT INJURY TO IM- 
PORTANT VESSELS. 

(SUCTION CONTINUED 
THROUGH OUT OPERATION) pe 


THE GENIO-HYOGLOSSUS 
MUSCLE (4)HAS BEEN CUT 
AND TRANS-SECTION WILL BE 
COMPLETED ALONG DOTTED 
LINE(2). THE LINGUAL 
ARTERY (3) WILL BE CLAMPED 
BEFORE IT IS SEVERED. 


PLATE v. 
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ncision through the full thickness of the 
heek, passing backward from the angle 
| the mouth on the diseased side, will 
rove expedient. This cheek incision passes 
»elow the line of Stenson’s duct and above 
he mandibular branch of the seventh 
ierve; i.e. below a line extending from the 
angle of the mouth to the lobe of the ear. 

Plate iv, Fig. 5.) The repair of such an 
accessory incision leaves a scarcely per- 
ceptible scar. 

With the growth fully exposed, pierce 
the tongue with the needle electrode from 
its dorsal to its ventral surface with a 
series of multiple punctures, each well 
beyond the limits of the pathological proc- 

ess. At every site of needle puncture apply 
the coagulating current until a white area 
of coagulation approaching 0.5 cm. is pro- 
duced adjacent to the electrode. So place 
the repeated needle punctures that a con- 
tinuous barricade of coagulated tissue is 
created at the desired distance beyond the 
diseased area. 

Change to the cutting current and sweep 
the active electrode rapidly along the cir- 
cumvallation wall, thereby electrically 
severing from the tongue the neoplastic 
tissue together with a wide margin of 
healthy and uninvolved muscle. Bleeding, 
as a rule, is readily controlled by appli- 
cation of the coagulating current, but 
occasionally sharp hemorrhage is encoun- 
tered and may be dealt with as discussed 
under hemiglossectomy. 

As an optional intermediate measure 
between the steps of circumvallation and 
endothermic excision one may completely 
destroy the growth by means of the button 
or ball coagulation electrode. This inter- 
mediate measure is omitted by most 
operators but has the advantage of steri- 
‘izing all surface secretions at sites of 
malignant ulceration and of effecting 
destruction of all cancer cells before in- 
cision is made in normal tongue. 

The actual cautery may be substituted 
x the electrosurgical needle when pre- 
erred, eliminating the need for elaborate 
nd expensive equipment. 
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6. HEMIGLOSSECTOMY BY THE ORAL OR 
WHITEHEAD ROUTE 


Preoperative Treatment: This is the same 
for all major attacks upon buccal carci- 
noma whether by surgery or irradiation 
therapy, and has three chief aims: (1) To 
minimize the danger of subsequent as- 
piration bronchopneumonia, the imme- 
diate outstanding hazard to life; (2) to 
shrink the lesion through reducing the 
surrounding inflammation and edema mak- 
ing feasible less extensive resections, and 
(3) to reduce to a minimum post-therapy 
sepsis. Sepsis mitigates strongly against 
the success of irradiation therapy, hence 
thoroughness in preoperative treatment Is 
particularly important when radium is to 
be employed either alone or in conjunction 
with surgery. 

In the presence of extensive dental 
caries, foul gingivitis, marked pyorrhea, or 
defective bridge work, the removal of all 
remaining teeth as a preliminary to either 
surgical or irradiation treatment is strongly 
to be considered. The gravity of the disease 
treated is out of all proportion to the un- 
pleasantness or disability which follows 
such dental extractions. Every factor 
which works against the success of treat- 
ment of lingual cancer, with its present 
high mortality, must be eliminated when 
possible. Should the patient refuse extrac- 
tions the treatment resolves itself into 
attention to local sepsis for several days, 
mechanical removal of accumulations of 
pus about teeth and gums, painting in- 
fected areas with antiseptics, touching 
granulations with silver nitrate and supply- 
ing temporary fillings for carious pockets. 
When the patient is edentulous, preoper- 
ative treatment consists merely of mouth 
washes every three hours and after meals 
for from three to four days. Potassium per- 
manganate 1:5000 or the official alkaline 
antiseptic solution are well suited for this 
purpose. The systemic preoperative care 
is the same as for any debilitated patient 
(fluids, transfusions, special high caloric 
intake, etc. as required); occasionally 
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preliminary gastrostomy is advisable due to 
difficulty in deglutition. 

Technique: The anesthesia, instruments, 
position of table, operator and assistants 
and the posture of the patient are as pre- 
viously described. It is well to have a 
tracheotomy tube on hand at the outset 
of the operation of hemiglossectomy. 

Adjust the mouth gag and cheek re- 
tractor. Place a stout traction suture 
through each half of the tongue near its 
tip. Draw the tongue forward with strong 
traction and turn over to the first assistant 
the traction suture on the normal side. 
Arrange that the second assistant keep the 
mouth and pharynx scrupulously dry 
throughout the operation by means of the 
suction extractor and swabs; this should 
be his sole duty, and its importance in pre- 
venting the serious complication of aspi- 
ration bronchopneumonia should be made 
clear. When intratracheal anesthesia is 
used, because of its protection of the air- 
ways a second assistant will prove needless. 

Incise the mucosa of the tongue along 
the dorsum exactly in the midline from a 
point well behind the posterior limit of the 
lesion to the tip. (Plate v.) Slightly elevate 
the organ and continue the incision down 
the midline of the under surface as far 
back as the attachment of the frenum. 
Exert lateral traction on both sutures and, 
with a few snips of the scissors or strokes 
of the scalpel define the median raphe near 
the tip. With the knife handle or the fingers 
of one or both hands, forcibly split the 
body of the tongue exactly in the midline as 
far back as necessary, thus avoiding any 
injury to the lingual vessels on either side. 

Cut the mucous membrane of the floor 
of the mouth along a line close to the man- 
dible carried backward beyond the pos- 
terior limit of the disease, and forward to 
the inferior border of the geniohyoglossus 
muscle. Now cut through the geniohyo- 
glossus muscle with scissors, close to the 
genial tubercle. This brings one to the 
anterior pillar of the fauces, which is to be 
cut through if it is planned to make the 
hemiglossectomy complete. Draw the af- 
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fected half of the tongue, thoroughly 
mobilized, well into view beyond the line 
of the teeth. No important blood vessels 
have been injured to this time. 

The affected half of the tongue is now 
transsected (Plate v, Fig. c) at least 1.5 to 
2 cm. beyond the posterior limit of the 
disease, cutting from the under surface 
toward the dorsum. Identify the lingual 
artery to the outer side of the insertion of 
the geniohyoglossus muscle, not far from 
the midline of the tongue, where it appears 
as a white cord within the intrinsic muscles. 
Approach the vessel carefully, noting its 
pulsations. Doubly clamp and cut the 
lingual vessel; ligate by suture. Quickly 
sever the remaining muscle fibers of the 
tongue and catch with a clamp the small 
dorsal artery after it has been divided near 
the lateral border of the organ. Clamp and 
ligate any other bleeding points. 

Allow the stump to drop back into the 
mouth. The tip of the unexcised half may 
be doubled back upon itself, if desired, 
and caught in this position with a few 
catgut sutures; or the mucous membrane 
at the dorsal and ventral aspects may be 
loosely approximated. Aside from these 
few approximating sutures, leave the 
wound open. In case of troublesome oozing 
where no distinct vessel can be identified, 
suture a tampon of gauze over the oozing 
stump. Fasten the free end of the remain- 
ing traction suture to the cheek, thus pre- 
venting the tongue from falling backward 
and interfering with respiration. 

The control of bleeding in tongue oper- 
ations is seldom difficult. In case of acci- 
dent, where the lingual artery is severed 
before being identified and tied, temporary 
hemostasis is effected by the simple ex- 
pedient of drawing the base of the tongue 
strongly forward by means of two fingers 
hooked into the oropharynx. For extensive 
lesions in the floor of the mouth the lingual 
artery may be ligated in the digastric 
triangle or external carotid ligation per- 
formed by the classical methods. But for 
operations confined to the tongue itself the 
control of the lingual vessels within the 
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yuceal cavity is preferred to extraoral 
igation. 

Postoperative Treatment: The inhalation 
of blood and wound secretions imme- 
diately after operation must be prevented 
since a most serious complication after 
operation within the mouth is aspiration 
bronchopneumonia. This is accomplished 
by the maintenance of low posture of the 
head and the aid of trained nurses, on con- 
tinuous duty, day and night for the first 
twenty-four to forty-eight hours, keeping 
the wound clean with swabs, washes and 
sprays. If feeding presents a problem, food 
may be administered by transnasal gavage 
for the first few postoperative days. 


DISCUSSION 


A complete discussion of surgical aspects 
of the treatment of carcinoma of the 
tongue might include, in addition to the 
foregoing technical descriptions, (A) a 
presentation of the more radical and 
extraoral operations, (B) a description of 
methods of treatment of metastatic cer- 
vical lymph nodes, (c) a discussion of 
principles which govern the selection from 
among the many available methods, of the 
ones best adapted to specific types of case, 
(D) an analysis of the value of surgery, 
when used as an independent therapeutic 
approach to the management of glossal 
neoplasms. 

(A) The radical extraoral operations on 
the tongue have little place in present 
cancer therapy. By many they are con- 
sidered to be entirely obsolete. Their 
prohibitive mortality, the established fact 
of their scant success, their needlessness 
tor the cure of any but the most extensive 
of intraoral epitheliomata, the severe muti- 
‘ation attendant upon even their successful 
completion; all are factors which make 
clear the reason why this type of surgery 
cannot be stressed at the expense of more 
accepted and acceptable methods. The 
ctual surgical difficulties with these high 
“sk operations are not so great as might be 

sumed, for, after preliminary vascular 
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ligations, the attack upon mandible and 
floor of mouth presents no extreme surgical 
problem; it is the end-results which offer 
the real difficulty. At most, these muti- 
lating operations, the description of which 
is readily available in surgical monographs, 
should be used in carefully selected in- 
stances and be performed only by those 
fully prepared to accept the responsibilities 
entailed in such heroic measures. 

(B) Block dissection, both with and 
without associated irradiation therapy, has 
been accorded separate consideration in 
other papers of this symposium. 

(c) The problem of exact choice of pro- 
cedure is one of the separate study of each 
individual case. In the modern cancer 
clinic such study is a group function; each 
patient is presented and discussed before a 
number of consultants who represent all 
departments of cancer therapy. The factors 
weighed include the precise location of the 
lesion; its extensions, to floor of mouth, 
faucial pillars and elsewhere; the histo- 
logical character of the biopsy specimen; 
the question of previous treatments; the 
presence or absence of cervical lymph- 
adenopathy, of oral sepsis, of underlying 
precancerous conditions, such as leuko- 
plakia; of age, general condition and con- 
comitant systemic disease. 

For the individual practitioner who 
attempts to treat a specific case without 
the benefit of such group study, the con- 
flicting and often contradictory state- 
ments encountered in the literature pro- 
duce inevitable confusion. Cancer of the 
tongue constitutes but from 1 to 3 per cent 
of all cancer, hence with normal case dis- 
tribution, the practitioner sees but one 
case of this disease in eight to ten years; 
first hand experience being lacking, he is 
dependent for his information upon the 
views presented in a changing literature. 
At times the conclusions which he reads are 
based upon the criterion of the immediate 
mortality which follows the therapeutic 
measures discussed, or upon such questions 
as comfort to the patient, or simple dis- 
appearance of the primary lesion, even 
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though temporary; at other times the con- 
clusions deal with the incidence of local 
recurrence, the relation of local treatment 
to the development of glandular and dis- 
tant metastases, or with the ultimate 
question of definitive cure or final mor- 
tality from the disease. Only an awareness 
of the number and relative importance of 
these factors, with careful observation as 
to which are included and which omitted 
in the material under review, can lead to 
any safe separation of truth from half 
truth, of truth from error. Nevertheless 
the very act of undertaking the treatment 
of a single case is presumptive evidence 
that these important data have been 
weighed and working conclusions reached. 
Treatment cannot be employed without 
reference to comparative values; and the 
life outlook for each patient rests, not upon 
any vague or general trend in the manage- 
ment of cancer of the tongue, but upon the 
particular therapeutic attack chosen for 
that individual. 

Familiarity with end-results and obser- 
vation of treated cases make plain the 
dangers which lie in the teachings of 
extremists. And, unwarranted surgical 
extremes are to advocate surgery for every 
primary lesion, as was a necessity before 
the advent of radium and electrosurgery; 
to submit any but the exceptional case to 
total glossectomy or extensive operations 
of the Kocher or Langenbeck type; to 
attempt at one operation removal of the 
local disease combined with a bilateral 
cervical node dissection, rather than to 
conduct the attack in multiple stages as 
now advocated by almost every specialist 
in this field. It is, on the other hand, a 
radiological extreme to hold to the view 
that “surgery no longer has any place in 
the treatment of the primary lesion,” for 
such an attitude fails to offer adequate 
protection to patients with highly radio- 
resistant tumors, to those with extensive 
local edema or uncontrollable oral sepsis, 
and to those in whom early recurrence has 
occurred despite the initial application of 
theoretically adequate amounts of radium. 
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(>) In a paper dealing with surgica: 
treatment it is an obvious obligation to 
indicate the results which may be antici- 
pated from the application of primary 
surgical therapy in well-selected cases. It 
has been definitely established over the 
years what surgery can do and what it 
cannot accomplish in this field. The mor- 
tality with the surgical procedures de- 
scribed in the body of this paper is low; 
before 1900 Whitehead reported 101 cases 
of partial or complete intraoral glossectomy 
with a mortality of but 3 per cent. Present- 
day five year cures for operable cases of 
lingual epithelioma range from 35 to 40 per 
cent when local treatment is combined, 
when indicated, with partial or complete 
resection of the cervical nodes. But the 
immediate mortality with extensive node 
dissection ranges between 8 and 14 per 
cent and there is continual controversy as 
to when block dissection is and when it is 
not advisable. The clear-cut question is 
whether irradiation therapy, either alone 
or in combination, can duplicate or improve 
upon these results with less cost in comfort 
and life. This question cannot be answered 
by discussion alone, by enthusiasm or bias, 
but only through the slow accumulation 
of facts. And as these begin to appear, 
despite the lower immediate mortality with 
irradiation therapy, the results have proved 
to be distinctly more disappointing than 
was at first anticipated. An_ excellent, 
broad and fair summary of the status of 
irradiation therapy with regard to this 
particular region is found in the current 
(third) edition of Butlin’s ‘‘ Diseases of the 
Tongue” by Spencer and Cade (1931). 


The lay public and a number of medical men 
are still under complete misapprehension as 
regards the practical possibilities of radium 
therapy. Its possibilities are exaggerated, its 
pitfalls underestimated, and the medical litera- 
ture, as well as the lay press, offer constant 
examples of unreasonable claims and unjustili- 
able statements. It is however as cruel and mis- 
leading to deprecate as to exaggerate the use- 
fulness of this very delicate weapon, which in 
careful hands, controlled by minds unbiased o1 
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nprejudiced, “cures” a selected few, relieves 
zreat many, and robs no one of the benefits of 
.cisional surgery. 


Thus, the present consideration of sur- 
-ical aspects in the treatment of glossal 
neoplasms, which has presented surgery 
almost wholly as a cooperative measure 
with irradiation therapy, and has made 
every effort to paint a true picture of 
modern trends and to warn against un- 
warranted surgical extremes, must be 
coupled with a sharp word of caution 
against the teachings of the few irradiation 
enthusiasts who would set surgery entirely 
aside as an obsolete measure in the manage- 
ment of this disease. That surgery for the 
initial attack upon small, early, primary 
lesions has by no means been replaced by 
irradiation therapy in the hands of many 
with the widest experience in the use of all 
forms of treatment is shown by the follow- 
ing illustrative statements of recent date 
issuing from the Johns Hopkins Hospital 
and the Mayo Clinic: 


The difficulty has been to educate the public 
and the profession in such a way that the 
trained surgeon will have an opportunity to 
give his patients the benefits of this procedure 
at an early stage, and now that we have 
educated the public and the profession, these 
early cancers or the lesions that precede cancer 
are apt to get radium first. My experience in 
radium in early cancer of the tongue is the 
same as with cancer of the lower lip; it cannot 
compete with good surgery. |Bloodgood in 
Dean Lewis’ System of Surgery, 1935.] 


And again: 


Many early operable cases are made inoper- 
able by the use of radium—there can be no 
question concerning the value of the use of 
radium in the treatment of malignancy of the 
tongue under certain conditions, but clearly 
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operable cases should not be treated with 
radium. [Judd and New, 1935.] 


No variety of malignant disease demon- 
strates more clearly than does lingual 
cancer the interdependence and mutual 
limitations of all types of treatment now 
in use, or calls for a more thoughtful selec- 
tion of procedure in determining the 
management of the individual case. And 
notwithstanding these quotations which 
still favor excisional therapy as the method 
of choice for the initial attack on fortu- 
nately situated and circumscribed glossal 
tumors, the role of surgery is increasingly 
that of an ally with irradiation therapy, as 
discussed under the heading “Irradiation 
Surgery and Post-Irradiation Surgery.” It 
is safe to assert that cancer of the tongue 
in its broader aspects, because of the varied 
forms and clinical pictures which the con- 
dition presents, no longer falls within the 
exclusive domain of either surgery or 
irradiation therapy; the best interests of 
those afflicted can only rest in the hands of 
individuals or groups qualified in the use, 
both alone and in combination, of every 
effective therapeutic measure. 


SUMMARY 


1. Surgical procedures for the treatment 
of localized epitheliomata of the tongue 
are presented. 

2. Full emphasis is placed on the use of 
surgery as an allied and cooperative 
measure with irradiation therapy in the 
management of all types of lingual 
neoplasms. 

3. The vital importance of (a) the 
eradication of precancerous conditions and 
(b) the earliest possible identification of 
epithelioma is stressed. Detailed procedures 
are described for the attainment of these 
ends. 


‘ 
hs 
% 
q 
a 
3 
j 

4 4 

3 4 
q 

| 

q 
ES, 


CANCER OF THE CHEEK AND NEIGHBORING BONE* 


Vitray P. Brair, M.D., F.A.C.S., 


QUAMOUS epitheliomata arising upon 
the buccal mucosa may quickly in- 
volve either or both alveolar processes. 


Fic. 1. Deep excavation of bone by direct extension. 
This may occur even with low grade, verrucous 
growths that may be thought to be benign. 


From the upper gum they can involve the 
palate or antrum with equal facility. Con- 
versely, such growths arising upon the 
hard palate or either alveoli are apt to 
spread to the buccal mucosa, but these 
growths do not invade the inner surface of 
the mandible, the floor of the mouth or the 
tongue in the early stage. When the tongue 
is affected, it is usually by way of the 
faucial pillar. 

This tendency to reciprocal invasion is 
one reason for grouping these growths 
together in discussing cancer of the mouth. 
Another reason is that cancer of the inner 
surface of the cheek, hard palate or gums is 
not as amenable to radiation therapy as 
are cancers arising elsewhere in the mouth. 
These growths are not only comparatively 
resistant to radium treatment, but, in the 
neighborhood of bone, the application of 
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radium is more difficult. A radium burn of 
the bone is extremely painful, and for a 
very long time, so much so that it may be 


Fic. 2. Widespread involvement of entire marrow cavity 
extending up ramus. This is a definite though infre- 
quent type of extension of squamous cell carcinoma, 
in which there is no secondary involvement of soft 
tissues but very rapid progress through bone. 

In this patient original lesion was on lip and there 
never was any local recurrence. Growth progressed 
with extreme pain, but was unrecognized for some 
months because of a suspicion of actinomycosis. 


advisable to destroy the damaged bone 
with the cautery in order to control the 
pain and hasten the separation of the dead 
bone. Therefore, in attempting to cure 
operable cancer of the cheek or alveolar 
process, we prefer surgical destruction to 
radiation, and as these growths, especially 
on the lower alveolus, tend to involve 
lymphatics early, their removal may be 
easily combined with the destruction of 
the primary growth. 

In reference to the mandible, at least, 


* From the Department of Surgery, Washington University School of Medicine, St. Louis, Mo. 
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the term “‘cancer of the jaw”’ is misleading 
and ill-advised, for, with the exception of 
rare instances of metastases from some 


i 
Fic. 3. Carcinoma involving jaw secondary to gland 
involvement. 

This patient had cancer of lip eight years before 
and five years later had been reported as cured. Three 
years later he returned with hopeless involvement of 
glands and bone that had been present for one year. 

From glands, cancer may rapidly spread to bone, 
causing wide destruction of lower border as shown. 


distant site (and, still rarer, development 
from dental epithelial rests, Fig. 4), the 
growth arises primarily from the mucosa, 
the bone being involved only secondarily 
either from the mucosa or from an infected 
gland. Direct extension from the mucosa 
usually spreads along the surface with 
relatively little deep erosion of the bone. 
(Figs. 1 and 7.) In a very small percentage 
of the above cases, the bone may be 
deeply involved, the growth once in the 
marrow cavity apparently showing a 
preference for growth in the bone. (Fig. 2.) 
Extension from a buccal gland tends to 
destroy the bone rapidly and widely. 
Fig. 3.) Nevertheless, when the bone is 
involved, its destruction or removal should 
be an incidental and not a primary ob- 
‘ective of the treatment, and the primary 
removal of the body of the lower jaw for 
‘ne cure of squamous epithelioma is 
robably not a justifiable procedure. 

The surgical indications are here most 
mservatively and effectively met by the 
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plan outlined by Bloodgood, which con- 
sists in removing the upper lymphatic areas 
and exposing the involved parts of the 


Fic. 4. Complete loss of bony structure in lower jaw 
on both sides, without evidence of original mucosal 
lesion. Biopsy showed squamous cell carcinoma, and 
this is thought to be a true case of carcinoma of jaw 
arising from dental epithelial debris, peridental debris 
of Malassez. 


cheek and bones by sharp dissection, wide 
destruction of the bone and primary growth 
by cautery, and partial repair of the ex- 
ternal incision. Where the cancer has 
extended to the tongue, soft palate or 
posterior pillar, gold radon seeds are 
implanted simultaneously. The details of 
our adaptation of this principle will be 
found in the diagrams. (Figs. 5 and 6.) 
The through-and-through heating of the 
full section of the contiguous and neigh- 
boring bone insures the destruction of the 
cancer cells contained in the area, and, 
temporarily, preserves the continuity of 
the mandibular arch, thus greatly lessening 
postoperative respiratory infection. It also 
preserves proper occlusion of any remain- 
ing teeth. Six to twelve weeks later the 
burnt segment comes loose and is removed, 
and this insures subsequent free opening 
of the mouth, even when extensive destruc- 
tion of cheek lining has been done. (Fig. 7.) 
After the bone has been removed, the 
remaining submaxillary fistula can usually 
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be closed easily. A Mikulicz tent dressing, 
put in through the submaxillary fistulae 
on both the buccal and lingual side of the 


Fic. 5. Incisions of approach for making a combined 
removal of primary growth of gum, palate or cheek, 
with related lymphatics. Dashed line is approach 
for a complete removal of submental, submaxillary, 
buccal and deep cervical lymphatics. Line of circles 
through full thickness and line of dots through 
mucosa, in conjunction with upper transverse part 
of incision, is used to retract cheek for wide simultane- 
ous exposure of buccal cavity and upper half of neck. 
Above exposure in conjunction with section through 
mandible in front of angle gives better approach to 
posterior part of mouth. (Figs. 5 and 6 from Annals 
of Surgery, October 1933.) 


burnt bone, keeps the mouth clean and 
water-tight for several days, and greatly 
lessens the danger of spreading infection 
and secondary hemorrhage that are apt 
to follow primary suture of the floor of 
the mouth.* 

The cauterization is done under chloro- 
form anesthesia; a large rubber breathing 
tube (one inch in diameter) is_ placed 


* If the continuity of the jaw cannot be preserved for 
any reason at the time of operation, a tracheotomy will 
be necessary, as the pharynx collapses and the airway 
cannot be maintained. 
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through the mouth into the pharynx so 
that the patient does not breathe in the 
smoke. The patients are prepared for 
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Fic. 6. Plan for simultaneous elimination of lymphatics 
of neck and destruction of growth that had originated 
in cheek, but, at time of operation, involved also 
alveolar process, neighboring part of tongue and 
posterior submaxillary lymph node. 

After completing neck dissection and establishing 
drainage, lower incision was sutured, and above, edge 
of flap was sutured to digastric muscle. Latter will 
slough where sutures engage, but will have given 
protection and healing opportunity to carotid area 
and stump of newly ligated facial artery. Incision 
alongside of lip was then completed, cheek flap 
elevated and bone drilled and then divided with a 
Gigli saw. Cheek growth was removed with a cutting 
cautery, posterior bone fragment with its attached 
growth was thoroughly cauterized with good-sized 
soldering irons, and tongue area was treated by 
inserting radium needles (but gold radon seeds would 
have been our preference). In a case in which there 
are not available teeth to anchor lower to upper jaw, 
any late slipping at site of bone cut might spell 
disaster. In this case bone ends are best united with 
a fine lacing silver wire or loop of iron wire that 
brings ends into firm contact. Then wound is closed 


from corner of mouth to hyoid bone and a balsam of 


Peru iodoform gauze pack in a tent is placed snugly 
in submaxillary region so that it contacts all raw 
surfaces without undue bulk. 


chloroform by giving them sodium bicar- 
bonate and sugar in large doses; after 
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yperation they are given glucose intra- 
venously and for several days sodium 
»icarbonate and excess sugar through the 
‘eeding tube. (This, of course, cannot be 
he routine for diabetics.) With these pre- 
‘autions and careful administration of the 
-hloroform at the time of operation, there 
should be no extra ill-effects from this 
anesthesia over any other type available. 
Ether may be given during the preliminary 
sharp dissection if it is gotten rid of before 
the cauterization. 

These patients are best fed through a 
pharyngeal tube, usually inserted through 
the nose at the time of operation. The 
pharynx is kept free of clogging mucus with 
gentle cleansing or suction. The patient is 
allowed to assume sitting or semi-sitting 
position and kept comfortable with mor- 
phine when necessary. Though many of 
these patients are already enfeebled, they 
usually go through the operation without 
showing much let-down for two or three 
days, but, following this, there may be a 
gradual slump which, once established in 
elderly people, is a prelude of death. One 
of the most effective /preventives is an 
early postoperative blood transfusion be- 
fore there are any definite signs of its 
need. In those accustomed to the use of 
alcohol either past or present, its post- 
operative use had best be routine. Close 
attention to these and other details of 
comfort and maintenance of a clear air-way 
will tend to prevent postoperative deaths. 
These severe mouth operations are not 
infrequently followed by a period of mental 
aberration and restlessness which, to those 
familiar with the picture, is more distress- 
ing than alarming. The patient’s, mind 
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clears in one or several weeks when normal 
air-way, normal eating and normal com- 
munication have been reestablished. In 


Fic. 7. Segment of bone from above angle clear forward, 
which has been destroyed with cautery and is now 
detached and ready to be removed. 
Destruction along alveolar region by growth itself 
can be seen. In this instance jaw was not sectioned at 
time of operation. 


this plan of treatment, although no claims 
for brilliant results are made, a suflicient 
number of patients are well to justify con- 
tinuing with the plan for the present. 
For inoperable cases, massive external 
radiation is used which we may hope will 
some day displace all operative treatment. 
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PRACTICAL MANAGEMENT OF 


MALIGNANCIES OF THE TONSIL 


NLESS a definite contraindication 
exists such as diabetes, arterio- 
sclerosis or other medical condition, 

operation is indicated in all cases of malig- 
nancy of the tonsil in which the lesion can 
be completely extirpated. 

The purpose of the operation is the 
removal of the tumor of the tonsil with 
the involved adjacent tissue and about 
1 cm. of normal tissue beyond the lesion, 
together with the lymphatic drainage area 
in the neck. To prevent infection from the 
mouth spreading into the glands of the 
neck, which is associated with a_ high 
mortality, it 1s advisable to divide the 
operation into two stages. One may remove 
the primary growth at a first stage, which 
procedure has the advantage of getting 
rid of an ulcerating tumor spreading cancer 
cells into the surrounding tissues. On the 
other hand the lymph nodes of the neck 
may be removed first, which has the 
advantage of permitting ligation of the 
external carotid artery. Such a ligation 
tends to diminution in size of the tumor 
by partially depriving it of blood supply, 
and it makes the second operation some- 
what easier because there is likely to be 
less bleeding. The primary tumor is then 
extirpated as soon as the neck wound has 
healed, usually a question of about ten 
days. 


I. REMOVAL OF PRIMARY GROWTH 


If the tumor is limited to the tonsil or 
has but slightly encroached on the sur- 
rounding structures, extirpation through 
the widely opened mouth is usually pos- 
sible (Fig. 1). The patient is placed on his 
back with the upper part of the body 
lowered and the head hanging somewhat 
over the edge of the table to prevent 
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secretions from running into the larynx. A 
suction apparatus is used to take care of 
blood and secretions. A strong silk suture 
is passed through the tip of the tongue 
which permits traction in any direction. 
After inserting a mouth spreader the 
tongue is drawn to the opposite side, a 
small round hook retracts the angle of the 
mouth on the affected side and the field 
is exposed. A silk suture is now passed 
through the commissure above the tonsil 
and used both as a guide and for traction. 
With an electrocautery knife the entire 
lesion is now circumscribed and removed. 
Silk sutures placed at favorable points 
may aid one in remaining well beyond the 
margins of the growth. In case the field is 
dry, no tampon may be required, other- 
wise an itodoform gauze pack may be 
sutured into place and left there a few 
days. 

The patient should be encouraged to 
swallow early and to wash his mouth 
frequently. If there is difficulty with the 
administration of the necessary amount of 
fluid, a duodenal tube may be passed 
through the nose and used for that pur- 
pose. At times it is well to insert the tube 
before the operation, but it may interfere 
somewhat with the anesthesia, as well as 
the operation. 


2. REMOVAL OF LYMPH NODES OF NECK 


As soon as the mouth wound is clean, 
usually in from seven to ten days, the 
second stage of the operation is performed. 
Because the lesion is frequently not limited 
to the tonsil but involves one or both 
pillars, or part of the palate, the border 
of the tongue or the floor of the mouth, an 
extensive neck dissection is required in 
order to extirpate all nodes draining these 
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regions. An incision is made along the 
nterior border of the sternocleidomastoid 
‘rom the ear lobule down to the clavicle. 


Fic. 1. Exposure obtained by opening mouth wide, 
retracting angle of mouth as well as soft palate, and 
pulling tongue out of way. 

Another incision is made in the median 
line from the chin to the upper border of 
the laxynx and the two then united by a 
horizontal incision at the level of the 
hyoid bone (Fig. 2). The incisions so out- 
lined are dissected back and a block dis- 
section of the neck then done, removing 
the submental nodes, the submaxillary 
salivary gland and nodes, as well as all 
superficial and deep lymph nodes down to 
the omohyoid muscle. A stab wound is 
made below, behind the posterior border of 
the sternocleidomastoid muscle for the 
insertion of split rubber drainage tubes, 
and the skin flaps are then replaced and 
sutured. 

One should be satisfied with a unilateral 
neck dissection, but keep the patient under 
observation. In case nodes subsequently 
cevelop on the opposite side, radical 
‘xtirpation is indicated. 
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Most patients can be operated on by the. 


method just described, but in case the 
tumor has extended well beyond the limits 
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Fic. 2. Incisions for bilateral block dissection of lymph 
nodes of neck. 


of the tonsil and it is doubtful whether 
complete extirpation is possible, a wider 
exposure may aid materially. This is 
obtained by dividing the jaw either in the 
median line or laterally. In all these exten- 
sive cases It is well to do the neck operation 
first and at the same time to ligate the 
external carotid artery just above its first 
branch, the superior thyroid. 

The steps of the second stage of the 
operation vary somewhat depending on 
whether one chooses to divide the jaw in 
the median line or laterally. The patient 
is placed as already described. 

A. Division of Jaw in Median Line: The 
lip is divided in the median line through 
its entire thickness, and the incision carried 
down as far as the hyoid bone or just 
beyond. Two pairs of drill holes are now 
made through the lower jaw about 0.5 cm. 
from the median line to serve for subse- 
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quent wiring. After this the jaw is divided 
with a Gigli saw. With sharp hooks the 
edges are retracted. The tongue is drawn 


1G. 3A. Median division of jaw with retraction to show 
exposure of tonsil tumor. a, a’. Mandible cut through 
in median line and stretched apart by bone hooks. 
b, Tongue pulled out to left. c, Cut edge of mucosa 
of floor of mouth. d, Tumor of tonsil. e, Left genio- 
glossal muscle. f, Hyoglossal muscle. g, Right 
genioglossal muscle, cut through. h, Geniohyoideus 
muscle. i, Mylohyoideus muscle. 


over to the normal side and the angle of 
the mouth retracted with a round hook. 
The mucous membrane along the floor of 
the mouth is now split and the fibers of 
the geniohyoid and the genioglossus on 
the affected side divided close to the bone 
in order to permit further separation. 
Excellent exposure is obtained and the 
growth may be completely excised with 
the electrocautery knife. After bleeding 
points have been ligated the wound bed 
is treated as already described. The jaw 
is now wired. It has been found that the 
fragments remain in firmer apposition 
with less tendency to up and down motion 
if the wires are crossed. Instead of wiring 
the upper and lower drill holes respectively 
the wire is passed from the lower drill 
hole on each side to the upper one on the 
opposite side. The soft parts are sutured 
with silk. Drainage of the wound may 
often be dispensed with. Instead the 
patient Is encouraged to allow secretions 
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to flow out of his mouth, perhaps favored 
by postural drainage, or he may swallow 
them. Should drainage be indicated a soft 


/ 


Fic. 3B. 


rubber tube drain should be inserted at 
the posterior end of the submental wound. 

B. Lateral Division of Jaw: This has the 
advantage of entering the mouth closer to 
the lesion, of being approximated more 
easily and of having less tendency to slip 
apart. The incision begins at the angle of 
the mouth, runs through the entire thick- 
ness of the cheek to the masseter muscle. 
It then turns downward at an acute angle 
over the jaw, through the submaxillary 
region to the anterior border of the 
sternocleidomastoid muscle (Fig. 4). The 
jaw is now divided with a Gigli saw. 
It is important to place the saw well 
back and then saw in an oblique direc- 
tion downward and forward (Fig. 3). 
By means of sharp hooks traction is made 
on the bony ends and after dividing the 
posterior belly of the digastric and incising 
the mucous membrane along the floor of 
the mouth the wound gapes so widely that 
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scellent exposure is obtained (Fig. 6). 


‘} he tumor Is now excised with the electro- 
c.utery knife. Drainage of this large wound 


Fic. 4. Incision for lateral division of jaw. 


may be favored by suturing the mucous 
membrane of the posterior part of the 
floor of the mouth to the skin margin, 
producing a lip fistula which is safe and 
usually closes spontaneously later. The 
bony ends are wired together. The drill 
holes, either one or two pairs, should be 
made before division of the bone because 
the intact jaw offers firmer resistance and 
at the same time insures proper placing. 


The soft parts are closed with interrupted 
silk. 


GENERAL SUGGESTIONS 


The mouth should be put into as 
hygienic condition before operation as is 
possible. 

Administration of large quantities of 
flu id for a few days before operation is of 
velue. 

Colonic anesthesia (oil-ether according 
t. Gwathmey) offers definite advantages. 
I: lasts a long time and keeps the anes- 
thetist out of the way most of the time. 
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Rather than have the patient in too deep 
anesthesia it is best not to administer too 
large a dose of ether, but rather have the 


Fic. 5. Oblique lateral division of jaw. 


anesthesia supplemented, using a nasal 
catheter or mouth hook. 

A suction machine should be available 
and freely used during operation to prevent 
aspiration of secretions. 


Fic. 6. Exposure of tumor of tonsil after lateral division 
of jaw. a, Tumor of tonsil. 6, Line of division of 
mucous membrane. c, Musculature of tongue. d, 
Lingual nerve. e, f, Mandible, divided. 


To avoid respiratory difficulty after 
operation it is advisable to keep the 
traction suture in the tongue until the 
patient is completely awake. 
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To prevent stagnation of secretions 
in the mouth, it is very important to insure 
adequate drainage, either externally by 
means of a drainage tube through the 
suture line, or by postural drainage or 
the occasional use of a suction machine. 
Encouraging early swallowing efforts will 
also aid in keeping the oral cavity clean. 

The administration of adequate quanti- 
ties of fluids and foods should be borne in 
mind. Some patients cooperate beautifully 
and swallow early. Other patients should 
have a duodenal tube passed through the 
nose. 


CARE OF INOPERABLE CASES 


Inoperable malignancies of the tonsil 
present a serious problem. Difficulty in 
swallowing, salivation and pain are the 
outstanding symptoms, and their ameliora- 
tion taxes a surgeon’s patience and 
resourcefulness. 

In the case of radiosensitive growths 
such as transitional cell tumors, lympho- 
sarcoma and borderline tumors, x-ray and 
radium offer striking relief, but in carci- 
noma they are of less value. 
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Partial extirpation of the cervical me- 
tastases with implantation of radium an‘ 
subsequent x-ray treatment offers parti:| 
and temporary relief. 

At times ligation of the external caroti:! 
artery is of value in reducing the size of 
the growth and controlling bleeding. 


SUMMARY 


1. Numerous authors state that malig- 
nancies of the tonsil should be treated by 
radiation rather than by surgery. 

2. This opinion is based on the obser- 
vation that many patients come under 
medical care when they are beyond the 
operable stage, at a time when palliative 
treatment is all that can be offered. 

3. It is also based on the fact that some 
of the malignant tumors affecting the 
tonsil are radiosensitive. 

4. Early cases of carcinoma of the tonsil 
offer a_ satisfactory field for surgical 
intervention. 

5. Enlarged cervical lymph nodes sug- 
gestive of malignancy require a careful 
search for the primary tumor in the tonsils 
or the surrounding pharyngeal tissues. 
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RADIOTHERAPY OF CANCER OF THE LARYNX* 


Maurice LENz, M.D. 


NEW YORK CITY 


ADIOTHERAPY in cancer of the 
R larynx is based on the power of 
radium and x-rays to arrest growth 
and reproduction of living cells. The neo- 
plasm is not removed mechanically, but 
destroyed in situ, the body disposing of 
the debris. For instance, the fungating 
part of an irradiated laryngeal cancer may 
slough off into the ventricle and be expec- 
torated, while its infiltrating base may be 
absorbed by phagocytes and carried away 
through the lymphatics. Treatment may 
therefore be influenced by the physio- 
logical and pathological condition of the 
normal tissues surrounding the tumor and 
the general health of the patient. 

Cells near mitosis and tissues in which 
the ceils divide frequently are believed to 
be especially sensitive to irradiation. Most 
cancer cells are more readily affected by 
irradiation than normal cells and such 
cancers may be arrested by radiotherapy 
without undue injury to the surrounding 
normal tissues. Frequently their resistance 
to irradiation is as great as that of normal 
cells, and their arrest by radiotherapy then 
entails simultaneous destruction of the 
adjacent normal tissues. For practical 
reasons, successful radiotherapy in such 
cases is limited to small cancers which are 
not located near vital normal structures. 
For instance, undifferentiated epitheliomas 
of the false cord may frequently be arrested 
by x-ray therapy without injuring the 
larynx; differentiated squamous cell epithe- 
liomas of the true cords without fixation 
o! the arytenoids may at times be de- 
stroyed by similar treatment. However, 
Wen a squamous epithelioma of the cord 
7 s invaded the laryngeal cartilage, x-ray 

rerapy fails unless preceded by laryn- 


gectomy. The microscopic picture of the 
cancer and the surrounding normal tissues 
is frequently a helpful guide to their 
relative radiosensitivity. 


MICROSCOPIC STRUCTURE OF NORMAL 
LARYNGEAL TISSUES AND CANCER 
ARISING THEREFROM 


The epithelium of the laryngeal mucosa 
is epidermoid in character, but does not 
produce much keratin except at the level 
of the true vocal cords. Here it is differ- 
entiated into a cutaneous-like epithelium 
with typical basal, squamous and keratin 
layers. This characteristic frequently also 
predominates on the anterior surface and 
the lateral borders of the epiglottis, and 
sometimes on the arytenoids. Epithe- 
liomas arising from the true cords are apt 
to be well differentiated, that is, they 
consist of basal and squamous cells and 
produce keratin, as intracellular and inter- 
cellular deposits, or as epithelial pearls. 
Epitheliomas developing in other areas of 
the larynx are more likely to be undiffer- 
entiated and not form keratin. The epithe- 
lium of the larynx, except that covering 
the true cords, does not form papillae and 
is directly attached to an elastic layer, 
perforated by mucous glands, especially 
numerous at the base of the epiglottis. In 
extremely rare instances, adenocarcinoma 
may spring from one of the mucous glands. 
Interspersed in the mucosa are collections 
of lymphocytes, which in places aggregate 
into larger follicles. Lymphoepitheliomas 
and lymphosarcomas of the larynx are 
relatively infrequent. The connective tissue 
of the larynx may give origin to a rare 
fibrosarcoma, and the cartilage to an 
infrequent chondrosarcoma. 


* ‘rom the Departments of Radiotherapy, the Presbyterian Hospital, and the Montefiore Hospital, New York. 
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RELATION OF MICROSCOPIC STRUCTURE OF 
LARYNGEAL MUCOSA AND CANCER TO 
RADIOSENSITIVITY 


The radiosensitivity of the various com- 
ponents of the mucosa and the neoplasms 
arising from them varies. Lymphocytes, 
lymphosarcomas and lymphoepitheliomas 
are extremely radiosensitive; mucous glands 
and adenocarcinomas, connective tissue 
and fibrosarcomas, cartilage and chon- 
drosarcomas may be expected to be more 
radioresistant. The radiosensitivity of the 
epithelium differs in various parts of the 
larynx. When the larynx is exposed to 
suflicient radiotherapy for the treatment of 
cancer, the irradiated mucosa usually sheds 
its epithelium. The keratin producing 
epithelium of the true vocal cords requires 
a higher dosage and is shed later than the 
non-keratinizing epithelium of re- 
mainder of the larynx. In irradiation of the 
thymus, the keratinized Hassall’s cor- 
puscles, which resemble epithelial pearls, 
are found to persist long after the lym- 
phocytes and most of the reticulo-endothe- 
lial cells have disappeared.' Similarly, 
epitheliomas that are rich in keratin seem 
to be much more radioresistant than those 
free of this substance. The majority of 
epitheliomas of the true cord contain 
keratin and may be classed as _radiore- 
sistant. Nevertheless, they have been con- 
trolled by radiotherapy when limited to 
the cord, that is, without hemilaryngeal 
fixation. Occasionally, undifferentiated 
radiosensitive epitheliomas of the true 
cords have been encountered. 


RADIOSENSITIVITY OF BLOOD VESSELS AND 
CONNECTIVE TISSUE 


In the short-lived epithelium the effect 
of irradiation becomes quickly appreciable, 
but it requires much longer for its appear- 
ance in the connective tissue and cartilage. 
Blood vessels show only temporary dilata- 
tion after small radiation doses, but follow- 
ing intensive irradiation, exudation of 
serum and in very rare instances, peri- 
vascular extravasation of blood may occur. 


Lenz—Cancer Radiotherapy 
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For this reason, in cases of threatenec 

edema of the larynx with narrowing of th: 

glottis, the radiation dosage is kept lov 

during the initial treatments, and trache- 
otomy is sometimes advisable before start 

ing radiotherapy. After single large, o 
repeated small doses of radiotherapy, ther 
may develop obliterating endarteritis, hya- 
linization of connective tissue and cartilage, 
chronic edema and lack of resistance o! 
the irradiated tissues to infection and 
trauma. These changes preclude the admin- 
istration of cancericidal dosage and explain 
the failure of the older methods of radio- 
therapy in which sublethal doses were 
repeated over a period of months or years. 
They favor the occurrence of late necrosis, 
a complication which is especially likely if 
additional radiotherapy is attempted. 


RADIOSENSITIVITY OF CARTILAGE 


The apparent absence of early changes 
in the laryngeal cartilage following irradi- 
ation should not be mistaken for lack of 
effect. Chondronecrosis may occur within 
a few weeks to a year after irradiation of 
cancer of the larynx,? especially if the 
cartilage has been invaded by bacteria or 
cancer cells. The larger the dose of irra- 
diation, and the shorter the period over 
which it has been given, the more readily 
will necrosis of the cartilage take place. 
After intensive x-ray therapy in one or 
several exposures, as formerly adminis- 
tered, this complication was common.’ 
Conditions which permanently interfere 
with the blood supply lower the radio- 
resistance of the laryngeal cartilage. Ex- 
amples of such lowered resistance may be 
found in the laryngeal cartilage of the aged 
and patients with arteriosclerosis;* in cases 
where preceding inflammation or infection 
has involved the perichondrium;? anc 
above all, where the cartilage has been 
partially resected or exposed to previou: 
vigorous radiotherapy. When _intensel)\ 


irradiated, such cartilage may underg: 
necrosis within a few weeks or a year afte’ 
irradiation, and may invalidate an other: 


wise successful treatment. This may ac 
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-ount for the frequency of poor results of 
radiotherapy after partial resection of the 
aryngeal cartilage. From the standpoint 
{ postoperative radiotherapy, total re- 
moval of the cartilage by laryngectomy is 
therefore preferable to other types of 
surgery. 


TRACHEOTOMY 


Tracheotomy, if indicated, should be 
done below the field of irradiation, and 
before, not after radiotherapy has been 
instituted. 


RADIOCURABILITY 


Radiosensitivity should not be con- 
founded with radiocurability. The effec- 
tiveness of radiotherapy, like that of 
surgery, is limited to the area which is 
sufficiently treated, and success depends 
upon the accessibility of the entire cancer 
to effective radiotherapy, the ability to 
clinically appreciate the full extent of the 
growth, and the accurate placement of 
sufficient irradiation throughout the dis- 
eased area. The more differentiated 
growths seem more cohesive, extend more 
slowly, metastasize less readily, and are 
more likely to be entirely included in the 
field of irradiation. If once controlled, they 
are more apt to remain cured. The more 
undifferentiated epitheliomas may be more 
radiosensitive, yet seem more loosely con- 
structed, metastasize more readily and at 
times may not be radiocurable because of 
extensions which have escaped eflicient 
irradiation. 

Relation of Radiocurability to Type of 
Growth. Growth may be predominatingly 
fungating towards the cavity of the larynx 
or pharynx, or chiefly infiltrating, invading 
the deeper tissues. The former type spreads 
mainly along the surface, forms cauliflower 
masses in the laryngeal ventricle or 
pharynx, causes obstruction to breathing 
ond deglutition and is usually recognized 
relatively early. It does not infiltrate 
ceeply, metastasizes late, and does not 
carry infection to the deeper tissues. If the 
'iucosa from which this growth originates 
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is so vigorously irradiated that its epithe- 
lium is shed, the resulting slough carries 
off with it most of the epithelioma and 
infection. The majority of laryngeal epithe- 
liomas arrested by radiotherapy belong to 
this chiefly exuberating group.® The second 
form of epithelioma is one which mainly 
infiltrates. It quickly reaches lymphatics, 
spreading insidiously beneath the mucosa, 
and favors early metastases and deep 
infection. This type of growth accounts for 
the majority of failures of radiotherapy.® 
Exuberating and infiltrating character- 
istics may be present in the same neoplasm, 
extension depending upon which of the two 
forms predominates. Once the growth has 
reached the lymphatics, its further spread 
is governed by the anatomy of the lymph 
capillary system. 

Relation of Radiocurability of Intrinsic 
Epithelioma to the Anatomy of the Lymphatic 
System. The lymph capillary network of 
the laryngeal mucosa is well developed 
everywhere except along the free margin 
of the true vocal cords and anteriorly 
to these on the inferior extremity of the 
epiglottis, as well as on the thyroepiglottic 
ligaments.°® 

The lymph capillaries of the true cords 
are delicate, anastomose along the length 
of the cords and form a sort of dividing line 
between a rich upper network draining the 
ventricle, and a more poorly developed 
lower set draining the subglottic space. 
Epitheliomas of the true cords usually 
extend along the length of the cords and 
metastasize after they have reached areas 
which are better supplied with lymphatics. 
When leaving the larynx, the lymphatics 
of the cords join the upper, rarely the 
lower set of lymphatic trunks. Lymph 
capillaries of the lateral walls of the larynx 
do not communicate with each other except 
posteriorly, and tumor extension from one 
side to the other usually follows this route. 
Nevertheless, epitheliomas of the cords 
may span the anterior commissure by sur- 
face extension. They may creep down- 
wards into the subglottic space around the 
edge of the cords, where they may be 
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easily overlooked if indirect laryngoscopy 
alone is used. 

In contradistinction to lymphatics of 
the true cord, those over the false cords 
and the remainder of the laryngeal ven- 


tricle are particularly large and well 
developed. Regional metastases from can- 
cer in these sites occur early, and at times 
may dominate the clinical picture. The 
lymphatics of the false cord and the re- 
mainder of the supraglottic region collect 
near the anterior part of the ary-epiglottic 
folds, traverse this, as well as the adjacent 
lateral border of the epiglottis, penetrate 
the mucosa of the pyriform recesses and 
there unite with lymphatic trunks, draining 
the hypopharynx. Extension along this 
route probably accounts for the fact that 
dysphagia is frequently the first symptom 
in cases of epithelioma of the false cord or 
ventricular wall. 

Relation of Radiocurability of Extrinsic 
Epithelioma to the Anatomy of the Lymphatic 
System. Lymphatics are also well de- 
veloped on the superior part of the epi- 
glottis and its free borders. Epitheliomas 
of this region are mainly exuberating in 
type, but may also infiltrate the epiglottis. 
They may destroy the epiglottis or form 
cauliflower masses interfering with breath- 
ing and deglutition; this may necessitate 
tracheotomy, yet as a rule, these epithe- 
liomas do not extend to the lateral wall of 
the pharynx and are amenable to x-ray 
therapy.’ This treatment frequently fails 
when epitheliomas of the lateral borders of 
the epiglottis have extended downward 
and have begun to invade the muscle iibers 
of the pharyngo-epiglottic and aryteno- 
epiglottic folds. 

Epitheliomas of the valleculae respond 
to radiotherapy before, but not after, deep 
infiltration of the muscles of the tongue. 
Similarly, the results in exuberating epithe- 
liomas of the superior portions of the 
glosso-epiglottic, pharyngo-epiglottic or 


aryteno-epiglottic folds, and upper section 
of the pyriform recesses are good, while 
those of epitheliomas of the corresponding 
inferior 


parts of these sites are poor. 
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Epitheliomas arising in the regions of the 
arytenoids, interarytenoid space, the lower 
part of the ary-epiglottic folds, the base of 
the pyriform recesses and the post-cricoid 
regions are mainly infiltrating in type. 
Metastases are frequent, and the results 
of x-ray therapy in general are not good. 
The lower limit of epitheliomas springing 
from the post-cricoid region can usually 
not be seen by direct or indirect laryngo- 
scopy, and may be better visualized by 
lateral radiographs of the neck.’ 

Relation of Radiocurability of Supraglottic 
Cancer to Routes of Metastasis. Failure 
of radiotherapy in supraglottic cancer Is 
frequently due to omission from the field 
of effective irradiation of hidden regional 
metastases. The lymphatic collecting 
trunks from the supraglottic and laryngo- 
pharyngeal regions traverse the thyro- 
hyoid membrane, together with the supe- 
rior laryngeal vessels, and proceed to the 
lateral border of the thyrohyoid muscle. 
Here they diverge, one trunk running 
upward and outward along the greater 
cornu of the hyoid, passing medially to the 
hypoglossal nerve, to terminate in a sub- 
digastric node; other trunks run more 
transversely to lymph nodes on the internal 
jugular vein in the vicinity of the thyro- 
lingual-facial venous trunk, while a third 
trunk frequently proceeds downward and 
outward to lymph nodes along the internal 
jugular vein near the omohyoid muscle. 
The epiglottis, ary-epiglottic folds and 
pyriform recesses may also drain directly 
into intercalated lymph nodes in front of 
the thyrohyoid membrane. 

Relation of Radiocurabilitv of Subglottic 
Cancer to Anatomy of Lymphatic System. 
Drainage from the subglottic area may be 
grouped into one anterior and two postero- 
lateral areas. The anterior part of the sub- 
glottic mucosa sends its lymphatics through 
the cricothyroid membrane to reach lymph 
nodes on the internal jugular vein directly, 
or by way of the intercrico-thyroid lymph 
nodes. The latter may also communicate 
over the isthmus of the thyroid with the 
pretracheal Iymph nodes, or beneath the 
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| bes of the thyroid with the deep cervical 
coain. Pressure on the recurrent laryngeal 
nerve by enlarged pretracheal lymph nodes 
ray cause hoarseness. Drainage from the 
posterior portion of the subglottic region 
passes through the cricotracheal membrane 
to lymph nodes situated in the interstices 
between the trachea and esophagus or 
behind the latter. This may suggest the 
advisability of irradiation through a pos- 
terior neck field if metastases are suspected 
in this region. The lymph nodes draining 
the subglottic space communicate freely 
with supraclavicular and __pretracheal 
groups, thus forming a likely route for 
intrathoracic extension. This offers a plau- 
sible explanation for failure of radiotherapy 
in many epitheliomas of the post-cricoid 
region and the lateral wall of the laryngo- 
pharynx. The marked atrophy of the lym- 
phatic system of the larynx occurring with 
increasing age may, to a degree, explain the 
reduced malignancy of cancer of the larynx 
in the aged. 

Relation of Radiocurability to Infection. 
In addition to the difficulties referable to 
tissue factors, there is the danger of infec- 
tion which is always present in the larynx. 
Radiotherapy has practically no effect on 
bacteria. If infection is superficial it is 
readily cleared up and may disappear with 
the shedding of the irradiation slough; if 
deep, and undrained, irradiation may cause 
increase in local inflammatory processes, 
or even bacteremia. Infection reduces the 
local radioresistance of the normal tissue, 
interferes with radiotherapy and favors 
late necrosis. 


METHODS OF RADIOTHERAPY 


Two avenues of approach have been 
utilized for attacking cancer of the larynx 
by radiotherapy. 

1. Intralaryngeal Radium: Radium has 
been placed within the larynx in intubation 
tubes,’ catheters’ and other applicators." 
Radium needles have been inserted in and 
around the growth through a window cut 
the overlying thyroid 

P.adon seeds have been implanted into the 
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tumor following thyrotomy.'* Consider- 
ation of the physics of these intralaryngeal 
methods of irradiation shows that their 
effectiveness is practically limited to the 
tissues close to the radium, while cancer 
cells a short distance away may remain 
unaffected. The proximity of the laryngeal 
cartilage to the radium considerably in- 
creases the danger of chondronecrosis, 
especially when needles or seeds come into 
contact with partially resected cartilage. 
Extensive chondronecrosis is usually fol- 
lowed by terminal aspiration broncho- 
pneumonia.? Nevertheless, if accurately 
applied, preferably by the needle or seed 
procedure, it is at times possible to destroy 
a limited zone of cancer without carrying 
this destruction much beyond the desired 
depth. There are as yet, no published 
comprehensive five-year statistics, but 
records are available of a number of cases 
successfully treated by these methods, the 
most impressive results having been ob- 
tained from the use of needles. 

2. Transcutaneous X-ray Therapy and 
Radium Packs: The advantage of this ap- 
proach is that the deepest parts of the 
primary growth are nearest the source of 
irradiation, and glandular metastases and 
large areas of tissue suspected of micro- 
scopic invasion may be included in the field 
of irradiation. The action of radium packs 
is similar to that of x-ray therapy, but on 
account of the small supply of available 
radium, radium pack treatment is limited 
to a few institutions, and even there to 
relatively few patients. Five-year results 
are scanty.'! X-ray therapy is readily ac- 
cessible and when correctly given has been 
successful in a considerable proportion of 
cases.**:!> In certain types of cancer of the 
larynx, it has completely replaced surgery; 
in others, roentgen therapy has been valu- 
able as an adjunct to surgery, and in still 
others, it has been of only slight palliative 
use. 


TECHNIQUE OF TREATMENT 


The technique of radiotherapy" is being 
constantly improved, and it is possible that 
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in the future it may not be necessary to 
push it to the limit of tissue tolerance pre- 
viously described. 

Technical Factors: Voltages of approxi- 
mately 200 kv., and recently in a few 
instances higher voltages, have been used. 
Milliamperes have varied from 4 and 8 to 
30; filters of 2 mm. Cu plus 3 mm. AI plus 
3 cm. wood, or, 2 mm. Cu plus 1 mm. Al, 
or, 0. mm. Cu plus 1 mm. Al, have been 
used. Target skin distances of 50 to 80 
cm. have been employed; fields of 6 X 
8 cm. to 10 X 20 cm., rarely larger or 
smaller, and usually one field on either side 
of the larynx, have been taken. In the light 
of past experience one or two posterior 
fields may be added where extension pos- 
teriorly is suspected. Treatment is given 
daily, and in some clinics, twice daily, 
Sundays and holidays excluded. 

Criterion of Correct Dosage: As the 
amount of irradiation required for the 
control of a given case of cancer is un- 
known, the maximum amount of irra- 
diation compatible with recovery of normal 
tissue surrounding the neoplasm is usually 
given. This point of tissue tolerance be- 
comes clinically apparent by necrosis of 
the irrediated mucosal epithelium, and 
the covering of this area by a pseudo- 
diphtheritic membrane. The reaction usu- 
ally heals in a few weeks without serious 
consequences. With x-ray therapy adminis- 
tered with the usual modern set-up, this 
reaction in the mucosa can ordinarily not 
be obtained unless a coincidental wet 
desquamation of the epidermis of the 
overlying skin is also produced. This 
generally commences when the mucosal 
reaction heals, and disappears in a few 
weeks, without any marked residual dam- 
age to the skin. 

A daily dose of 200 to 400 r/o, over each 
field on alternating days, up to a total of 
3000 to 4000 r/o over each of the two 
lateral fields, is administered in three to 
six weeks. Doses of over 400 r/o per day 
have generally been discontinued, as the 
reactions in the normal tissues, both early 
and late, have been too severe. The larger 
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the area of invasion, and the larger the 
field to be treated, the smaller should bx 
the daily dose, with a correspondingl, 
longer period of administration for the 
desired total dose. With increase in the 
time of administration, there is loss of 
effectiveness of the individual daily dose, 
and this is compensated by raising the 
total dose. The protraction of the treat- 
ment is not wasteful, as the injury to the 
normal tissues seems to be thus diminished 
to a greater extent than the incidental 
weakening of the cancericidal effect. Doses 
of 4800 r/o over each of the two opposing 
lateral Iaryngea! fields, 6 X 8 cm., have 
been given over a period of five weeks and 
were not followed by any untoward 
changes in the normal tissues four years 
later. Coutard, who is the father of modern 
x-ray therapy of cancer of the larynx, 
insists that the protraction of the time of 
the daily treatment is as important as 
fractionating it over a long total time 
period. In the United States there is no 
definite concensus of opinion on this point. 
Our own clinical experience has convinced 
us that the increase of the intensity from 
4 per minute to 10 r/o per minute has not 
been followed by any undesirable effects. 
From the foregoing, it will be realized 
that only a certain amount of standard- 
ization of technique is possible. The treat- 
ment is a clinical procedure and requires 
careful daily observation of the local 
changes and of the general systemic 
reaction of the patient, occasionally neces- 
sitating supportive measures. The daily 
and total dosage and the size of the field 
may have to be modified at any time 
during the course of the treatment. 


CLINICAL DIFFICULTIES OF TREATMENT 


During the height of the mucosal re- 
action and the ensuing few days, there is 
marked hoarseness and dysphagia. Dehy- 
dration is likely to occur unless precautions 
are taken to insure a sufficient fluid intake; 
to combat it proctoclysis and hypoder- 
moclysis and intravenous infusion may be 
indicated. Hospitalization for one or two 
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veeks during this period may aid in 
diminishing the danger of aspiration 
yronchopneumonia. Dental hygiene and all 
indicated extractions should be carried out 
routinely prior to beginning radiotherapy. 
The treatment is frequently not well toler- 
ated by aged, debilitated individuals, or 
patients with co-existing arteriosclerosis, 
cardiac disease, diabetes, or chronic 
alcoholism. 


SEQUELAE 


For months after the treatment, there 
may be dryness of the larynx and pharynx. 
Anorexia and the loss of weight incurred 
during the period of reaction are not easily 
overcome. In some cases where this loss has 
persisted, insulin has been of help." 


RESULTS 


Coutard, who reported the first 77 cases 
treated by his method, showed 28 per cent 
five-year survivals.4 Since then, many 
favorable statistics have appeared con- 
sisting of smaller series observed over 
shorter periods. Of eleven laryngeal cancers 
treated at the Presbyterian Hospital, New 
York City, during 1931 and 1932, five had 
been reported as arrested.? At present, 
four of these show no evidence of disease. 
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Our cases from 1926 to 1931 were mainly 
hopelessly far advanced, and only one sur- 
vived a four-year period, when the disease 
recurred and the patient died. Within the 
past few years our clinical material has 
greatly increased, improved in quality, and 
our results have been much better. We feel, 
however, that a report of any period of 
observation of less than five years’ du- 
ration is often misleading, as frequently 
local recurrences and metastases become 
clinically evident within this time. 


CONCLUSION 


The curability of cancer of the larynx 
by radiotherapy is influenced by the rela- 
tive radiosensitivity of the cancer on the 
one hand, and that of the irradiated normal 
epithelium, connective tissue, blood vessels 
and cartilage, on the other hand. It also 
depends upon the extent and location of 
the neoplasm, and the accessibility of the 
entire growth to sufficient irradiation, ex- 
uberating epitheliomas being more favor- 
able than infiltrating types. 

Familiarity with the indications, contra- 
indications and dangers, as well as the 
correct technique of treatment, are of 
paramount importance. 
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THE JAUNDICED PATIENT* 


IsiDORE COHN, M.D., F.A.C.S. 


Professor and Head of the Department of Surgery, Graduate School of Medicine, Tulane University; Chief of 
Surgical Staff, Touro Infirmary 


NEW ORLEANS, LA. 


AUNDICE is an unpleasant manifesta- 
tion in the life of man from infancy to 
old age. Its significance is not always 

easily determinable. Certain formulae, 
which have come to be accepted like the 
rule of thumb, are useful at times, but are 
often misleading. Formulae, like all short 
cuts, lead the inexperienced into many 
snares. 

The more one sees of jaundiced patients 
the less certain he is of the definite cause in 
some instances. Moynihan said: ‘‘No one 
living is infallible in the differential diag- 
nosis of obstructive jaundice.”” This warn- 
ing from such a source should be sufficient 
to make us attempt to utilize every possible 
means for differential diagnosis, so that one 
will apply surgery only when and where it 
is indicated. 

By “when” I mean in obstructive and 
hemolytic cases and not in toxic cases. 

By “where” meaning whether surgery 
should be applied to the biliary tract or to 
the spleen as indicated. 

Let us remember that most surgical 
diseases of the liver are not primarily in 
that organ. Infection, tumors and vascular 
disturbances are in the majority of in- 
stances secondary in the liver and therefore, 
when the liver is to be attacked surgically 
some idea of the damage to it should be 
known in order to alleviate the general 
condition of the patient. Liver function 
tests and those tests which show bile pig- 
ment retention within the circulation are of 
increasing importance both from a diag- 
nostic and prognostic standpoint. This 
calis for a closer cooperation between the 
medical man, the laboratory and_ the 


surgeon so that the safety of the patient 
may be safeguarded. 

In a clinical paper such as this one can- 
not do more than try to briefly discuss 
biochemical phenomena which are _ so 
important as guiding factors in our 
management of these cases. 

Virchow in 1847 suggested the formation 
of bilirubin from hemoglobin. Experimental 
proof has been offered by Whipple and 
Hoover (1913), Mann and Magath (1924) 
that bilirubin is formed in other organs 
than the liver, namely the spleen, bone 
marrow and lymph nodes. Mann states: 
“Tt is possible that endothelial cells 
throughout the body have the ability to 
form bile pigments.” Heyd, Klemperer 
and Killian, Aschoff and Van den Bergh 
have adduced experimental proof of the 
reticulo-endothelial origin of bile pigments. 

It is accepted that bile pigment is formed 
from two sources, but that bile salts are 
formed only by the liver. Therefore, jaun- 
dice in which bilirubin and bile salts are 
found in the serum is obstructive in charac- 
ter and the liver is the source of the bili- 
rubin. If, on the other hand, only bilirubin 
is found in the blood serum the source of 
the pigment is the reticulo-endothelial 
system. In this type jaundice is not of an 
obstructive nature. 

If biochemical tests provide us with a 
means of differentiating these types a great 
thing has been accomplished. This very 
thing has been done by Van den Bergh in 
his rediscovery and utilization of the 
Erhlich-diazo reaction. In the obstructive 
type of jaundice there is an immediate 
direct reaction and in the hemolytic type 


* Read in Clinical Session, General Surgery, Southern Medical Association, 28th Annual Meeting, San Antonio. 
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or extrahepatic formation of bile pigment 
cad jaundice) there is a delayed indirect 
saction. 

Many medical men and surgeons wave 
‘side these tests either with the statement 
chat they are inaccurate, misleading and of 

» value, or that they are scientific labora- 
tory stuff which a clinician need not bother 

with. In my judgment all of these attitudes 

re unfair, and in many instances are based 
on insufficient personal knowledge of basic 
facts on which these tests are founded. 

There is an exactness about biochemical 
phenomena which is lacking either in 
clinical experience or intuitive empiric self- 
opinionated statements. It is my convic- 
tion that one without the other, that is 
clinical experience without utilization of 
biochemical phenomena, is not suflicient, 
therefore, wherever biochemical tests may 
be utilized they should be. Such tests are 
the icterus index, the Van den Bergh, 
cholesterol and blood fat. 

The foregoing would be unnecessary 
statements were it not for the number of 
patients who are either operated on or not 
because of the failure to use every test for 
diagnosis at our command. 

We know that surgery in the jaundiced 
patient carries a high mortality due to 
hemorrhage, uremia, hepatic insufficiency, 
pulmonary complications and anatomic 
variations which increase the technical 
hazards. 

Statistics gathered by Heuer from 1923 
to 1933, including 36,623 cases of gall- 
bladder and duct surgery, indicate an aver- 

age mortality of 6.6 per cent. 

We know that the jaundice factor in- 
creases the danger from technical difficul- 
ties due to deviation from the accepted 
normal anatomy, as well as_ from 
hemorrhage. 

It may not be out of place here to 
mention the studies made by Flint, 
isendrath and others on the abnormalities 
of the biliary tract which may be en- 
countered at operation because some of the 
‘ost difficult problems, in connection with 
‘re surgical management of jaundice, are 
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those which result from a stricture or injury 
to the hepatic or common duct at a 
previous operation. 

It is generally known that jaundice pro- 
longs the coagulation time, thus increasing 
the tendency to hemorrhage. Much has 
been written on the subject of the prepara- 
tion of the jaundiced patient so that in a 
measure this danger may be overcome. 
The use of calcium salts, based on the idea 
of a calcium deficiency, in the preparation 
of the jaundiced patient, has been freely 
and frequently advocated, especially by 
Walters. 

It may not be out of place to note that 
from his experimental work he found 
“that the quantity of urine might for a 
time be markedly diminished and in some 
cases almost entirely inhibited by the intro- 
duction of calcium chloride into the circu- 
lation.” In this same paper Walters quotes 
Cushny as follows: 


Soluble calcium salts injected directly into 
the blood vessels seems to be poisonous. They 
accelerate and strengthen the heart beat, 
but in large quantities bring the heart to a 
standstill. 

From electrocardiographic studies it seems 
that the injection of toxic doses of 10 per cent 
calcium chloride into the blood stream of a dog 
will produce various alterations in rate, dis- 
turbance in conduction and disturbance of 
the fundamental coordination of the heart and 


ventricular fibrillation, which is followed by 
death. 


My reason for quoting so extensively is 
because I have seen calcium chloride in- 
jected into the blood stream produce 
bradycardia and other extremely disquiet- 
ing symptoms. 

I believe that calcium chloride should 
be used with the full knowledge of the 
dangers inherent in the method. It should 
be added that if we accept the recent 
researches of Carr and Foote we must 
conclude that there is no proof of calcium 
deficiency and hence no logical indication 
for its use. 

We have seen that the average mortality 
from gall-bladder and duct surgery of all 
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varieties is 6.6 per cent and we realize 
that operating upon patients with obstruc- 
tive jaundice offers additional danger, 
particularly from hemorrhage, uremia and 
hepatic insufliciency. 

Carr and Foote rather emphatically 
remove the mask from the surgeon who is 
satisfied that he knows much with reference 
to the hemorrhage factor: “In spite of an 
enormous investigative effort and the 
propagation of innumerable theories he 
[the modern surgeon] knows no more of 
the reason for, or the method to control, 
this bleeding than did Martin Sims (1878) 
or Petit or Johannes Fabricus before 
him.” 

I was recently asked by an intern 
why I had so much blood chemistry done 
prior to abdominal surgical procedures. 
I think sufficient answer to that question 
may be given in connection with this 
type of case especially. Walters found 
that after the second or third day after 
operation under ether anesthesia the blood 
urea may double the preoperative quantity. 
Unless we have adequate information of 
blood chemistry before operation there 
will be nothing to use as a standard for 
comparison. 

Anyone who has read the splendid works 
of Heyd, Guthrie and others on hepatic 
insufficiency or so-called “liver deaths” 
cannot fail to be impressed with the value 
of knowing as much about the patient as 
possible before operation. 

Let us then accept as axiomatic that 
one must, in order to intelligently attempt 
to relieve the jaundiced patient, try to 
determine the cause of the jaundice, 
whether congenital, toxic, obstructive or 
hemolytic. Second, that the origin of 
bile pigment must be known and _ the 
biochemical reaction, differentiating the 
obstructive from the hemolytic type, 
accepted for its full value. 

One of the problems constantly confront- 
ing the surgeon with reference to the 
jaundiced patient is: “Is jaundice due to a 
cause which surgery might be expected to 
relieve?” 
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Naturally, one’s immediate concern, 
when the patient presents himself with 
jaundice, is whether the jaundice is ob- 
structive or hemolytic and if it is obstruc- 
tive whether it is due to intrinsic factors, 
such as stone, or extrinsic factors such as 
pressure from lymph-gland enlargements 
which may be (1) benign inflammatory 
in character, (2) metastatic malignant 
glands, (3) Hodgkin’s disease or (4) 
carcinoma of the papilla of Vater. 

This presentation will be based on per- 
sonal observations and conclusions drawn 
from them, and from a study of the 
literature. At a later date we hope to 
present several studies based on hospital 
statistics in New Orleans. 

I shall try, as far as possible, to avoid 
wasting time with “copy book” statements 
which may be read in standard texts and 
in the recent literature. 

The question with reference to whether 
surgery may be expected to relieve jaundice 
is well illustrated by the following study: 


I was requested to see a patient who was 
then seven months pregnant. She was jaun- 
diced. There was a history of albuminuria, an 
irregular septic temperature and the patient 
had a psychosis. Examination of her abdomen 
revealed an enlarged liver, but the muscles 
of the abdomen were relaxed and there was 
no great tenderness in the right hypochon- 
drium. I thought that the case was probably 
not surgical so far as the biliary tract was 
concerned, but that we were dealing with 
liver damage due to the toxemia of pregnancy. 
It seemed to me that sufficient data had not 
been obtained, therefore a Van den Bergh 
reaction was ordered because in a case of this 
kind if jaundice was not due to obstruction, 
but to hemolysis and production of bilirubin 
by the reticulo-endothelial system, we would 
obtain an indirect Van den Bergh reaction. 
Here too the cholesterol content of the blooc 
would be of value. 

In justification of this attitude I quote from 
Heyd, Klemperer and Killian: “We hav« 
utilized changes in the cholesterol content 0: 
the blood stream as a means of distinctior 
between obstructive jaundice and other types 
of jaundice. We found that in obstructiv: 
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‘sundice there is a rise in the cholesterol con- 
ent in the blood which usually keeps pace 
ith the changes in the bilirubin, but in non- 
obstructive jaundice the cholesterol is not 
-nereased and in the jaundice associated with 

e anemias the cholesterol is significantly 
decreased.” 

It was my conviction that the termination 
of the pregnancy and not surgical intervention 
directed at the biliary tract would be of service. 
Unfortunately labor was not induced and the 
patient died. Autopsy confirmed my views in 
this case. 


Let me remind you again of the definition 
of jaundice as given by Heyd, Klemperer 
and Killian: “Jaundice in the chemical 
sense is essentially a disorder of bilirubin 
metabolism and always manifests itself 
by an accumulation of bilirubin above 
the normal physiological blood content.” 

Since the acceptance of the idea of the 
formation of bilirubin by disturbance of 
the reticulo-endothelial system it is worth 
more than passing notice in a presentation 
such as this, to discuss briefly those 
clinical entities in which jaundice plays 
a conspicuous part: hemolytic jaundice 
and pernicious anemia. 

Hemolytic jaundice should enlist more 
attention than it receives because the 
apparent cure of the condition by splenec- 
tomy Is so spectacular. The entity is, as 
a rule, not difficult to diagnose if sufficient 
care is taken to collaborate with the 
laboratory. As a rule we have to deal 
with a slowly progressive jaundice in a 
young person who has a marked anemia, 
secondary in type; there is a splenic and 
hepatic enlargement, a high icterus index 
and no bile pigment in the urine. The 
blood findings are of special diagnostic 
value: there is a marked fragility of the 
red cells, and the Van den Bergh reaction 
is indirect in character. 

_ This type of jaundice is differentiated 

om jaundice of pernicious anemia by the 
» ood findings (in pernicious anemia there 
is a high color index and there are changes 
i. type and character of the red cells) 

.d by the finding of free hydrochloric 
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acid in the stomach contents in hemolytic 
jaundice. 

In pernicious anemia the glossitis Is 
fairly characteristic. There are also dis- 
turbances of the nervous system which 
are not present in hemolytic jaundice. 

In hemolytic jaundice the Van den 
Bergh reaction is of necessity indirect 
since the bilirubinemia is the result of 
bile pigment formation from hemolysis 
by the reticulo-endothelial system. Sple- 
nectomy is spectacular in its effect in 
hemolytic jaundice. 

We come now to the most important 
group from the surgical standpoint, the 
obstructive type of jaundice. Obstructive 
jaundice may be due to congenital and 
acquired conditions. The congenital condi- 
tions are not commonly met with. In 
this group we must list absence or oblitera- 
tion of the extrahepatic ducts, absence of 
the gall bladder and “congenital cysts of 
the extrahepatic duct.”’ (McWhorter.) 

Progressive jaundice noted soon after 
birth is to be distinguished from icterus 
neonatorum and congenital syphilis. The 
Wassermann and Van den Bergh tests and 
the absence or presence of bile in the urine 
and feces aid in eliminating the more 
common conditions responsible for jaun- 
dice. Failure to note improvement after a 
short period should make one suspicious 
of a congenital factor which if unrelieved 
by drainage will result fatally. 

The acquired causes of obstructive 
jaundice are: (1) stone in the hepatic 
and common duct; (2) carcinoma of the 
ducts and head of the pancreas; (3) 
obstruction from extrinsic pressure such 
as a gland lying upon the duct. The glands 
thus providing an obstruction may be 
benign inflammatory in character, due to 
Hodgkin’s disease, or metastatic malignant 
in nature. (4) Obstruction from adhesions 
to a neighboring organ. 

In obstructive jaundice many surprises 
await both the suspecting and unsuspect- 
ing surgeon. 

Many years ago I saw a patient who had 
recurring attacks of abdominal pain followed 
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by nausea, vomiting and in a short while 
jaundice and clay-colored stools. These attacks 
of jaundice would persist for several days then 
the condition would clear up. After many such 
attacks the patient consented to be operated 
on. The late Dr. Parham agreed in consultation 
that the cause of the trouble was most probably 
cholelithiasis and chronic cholecystitis. At 
operation we found a normal translucent, 
thin-walled gall bladder which emptied easily. 
There were no stones and no glands. We did 
find an appendix, the tip of which was in 
Morison’s fossa, adherent to the duodenum. 
Removal of the appendix was followed by 
relief from further attacks of jaundice. 

The explanation of this type of ob- 
structive jaundice is easy, a temporary 
mechanical kinking. While the explanation 
is not difficult the preoperative diagnosis 
is not easily guessed. I have seen at least 
3 such cases, in the last two the diagnosis 
has been suggested as a possibility pre- 
operatively because of previous experience. 

The entire subject of jaundice cannot 
be covered. There are a few formulae 
which are utilized effectively for the pur- 
pose of reaching conclusions, which con- 
clusions are often erroneous and harmful 
to the patient’s future. These I will discuss 
and will cite illustrative experiences to 
prove the points at issue. 

Formula 1. Progressive painless jaundice 
is diagnostic of malignancy. 

Formula 2. Jaundice associated with 
pain is indicative of stone in the common 
duct. 

We find the following in the writings of 
one of the best-known authorities: “‘The 
onset is insidious in carcinoma of the bile 
ducts, the jaundice is progressive, without 
intermission and without pain.” He says 
further: “‘The diagnosis of malignant 
obstruction of the bile ducts is almost 
certainly correct if the patient is past 
fifty vears of age and has shown a pain- 
less progressive jaundice with loss of 
weight and with a palpable distended gall 
bladder. 

The foregoing statements are not borne 
out by personal experience nor by the 
experience of Judd, who states: 
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Probably 20 per cent of patients with stones 
in the hepatic and common bile ducts exhibit 
only dull pain in the upper part of the abdo- 
men, reflex gastric disturbance or transient 
chills and fever. 

About 25 per cent are without symptoms. 

Malignant disease and stones may occur 
together. Stones may be associated with 
deepening jaundice and no pain. Malignant 
disease may be associated with pain and fluc- 
tuating jaundice. 


Unfortunately the acceptance of dog- 
matic teaching deprives some patients of 
the chance of recovery which might follow 
if other factors of diagnostic importance 
are considered, and even then the possi- 
bility of error cannot be overlooked. 
Since I have seen, as others have, progres- 
sive painless jaundice associated with 
stone as well as extrinsic pressure as from 
benign inflammatory glandular enlarge- 
ments I believe that these unfortunate 
patients are entitled to exploration and 
drainage. Many such sufferers will be cured 
who would otherwise be condemned to 
death unnecessarily and unwisely. 

The following cases are cited to illustrate 
the fact that painless jaundice is due to 
other causes than malignancy. 


Case 1. Mrs. A. G., aged fifty-six years. 
(J-1490.) The prov isional diagnosis was dia- 
betes mellitus and carcinoma of the head of 
the pancreas. The final diagnosis was choleli- 
thiasis, chronic interstitial nephritis, and acute 
nephritis. In March, 1932 the patient, a known 
diabetic, had complained of progressive weak- 
ness and a painless jaundice. There had been 
a marked loss of weight. The manifestations 
had lasted about six weeks. During that period 
she had been under the observation of a 
licensed practitioner. Her jaundice became 
very deep, her weakness marked. 

The patient then consulted Dr. I. I. Lemann 
who, after making a complete examina- 
tion, referred the patient to me for surgica! 
intervention. 

The outstanding findings of the clinica 
examination were as follows: jaundice, telangi- 
ectases on the chest, the abdomen was large. 
the liver could be felt about three fingers 
breadth below the costal margin. There wa: 
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palpable mass which was movable, not par- 
icularly tender to the touch, in the right 

iypochondrium. This we believed to be the 
call bladder. 

Blood count showed 5,170,000 red cells, 
So00 leucocytes. Neutrophils 75 per cent. 
Platelets 640,000. Coagulation time three 
minutes. Bleeding time two minutes, thirty 
seconds. Blood chemistry: total non-protein 
nitrogen 30; urea nitrogen 15; creatinine 1.3; 
uric acid 2.5; dextrose 172. The icterus index 
was 105. Examination of the urine showed 
large quantities of bile. Qualitatively there 
was a reducing action indicative of the pres- 
ence of sugar. The Van den Bergh test showed 
a rapid biphasic reaction. 

A summary of the case then shows painless 
jaundice, loss of weight, diarrhea, coloring 
matter in the stools, bile in the urine and 
glycosuria. 

Our findings seemed to indicate that we were 
probably dealing with an obstructive jaundice 
due to malignancy. However, the presence of 
stone in the gall bladder, causing a mechanical 
obstruction, was mentioned as a_ possibility 
before operation. The following is an abstract 
of the operative record: 

Preoperative diagnosis: (1) obstructive jaun- 
dice due to malignancy; (2) cholelithiasis, 
mechanical obstruction, stones in the gall 
bladder by mechanical pressure producing an 
obstruction. 

Operative procedure: Right rectus incision. 
Peritoneum deeply jaundiced, thickened. As 
soon as the abdomen was opened a gall bladder 
with thickened walls, not translucent, dis- 
tended with stones, was felt and seen. The 
liver had an irregular blue-gray slate color, 
mottled with some definite changes of chronic 
hepatitis. It was not the liver of a cholangitis. 

There were adhesions between the omentum 
and the entire gall bladder with the exception of 
the fundus. These adhesions were separated, 
so that I could determine as nearly as possible 
the condition of the common duct and the pan- 
creas and also thinking that I might have to 
open the common duct should the obstruction 
be in there. 

The gall bladder was incised and about 
200 faceted stones were found in the gall blad- 
der and in the duct. Four or five of these stones 
had slipped down into the common duct and 
some we found in the hepatic duct. These were 
nilked down and brought out through the gall- 
oladder opening. 
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After this the gall bladder was observed and 
palpated from within. The ducts were palpated; 
no further stones were found. The head of the 
pancreas seemed to be enlarged and rather 
hard. 

A Pezzer catheter was placed in the fundus 
of the gall bladder and purse-string Lembert 
sutures. The abdomen was closed by the tier 
method. 

Postoperative course: During the first 
twenty-four hours postoperatively the patient 
did not void and no urine was obtained by 
catheter. During the second twenty-four hours 
9 c.c. of urine was obtained. The patient was 
restless. The abdomen was only slightly dis- 
tended, and while she regurgitated small quan- 
tities of brown fluid, the stomach was not 
found to be dilated when a nasal tube was 
passed. Her temperature rose to 101.6°F. on 
the first postoperative day and remained near 
that level until the end. 

Restlessness was progressive, air hunger 
became a prominent feature as the pulse 
became weaker and respiration more shallow. 

The cause of death in this case will be dis- 
cussed later in the presentation. 

Case ul. Painless jaundice not due to 
malignancy; hydrops of gall bladder. 

Mr. H. J. F., aged thirty-five years. (Novem- 
ber, 1927.) Two weeks ago the patient became 
jaundiced. The stools were, at times, normal 
in color, at other times gray. No pain had been 
experienced in the abdomen at any time. He 
had been nauseated and at times complained 
of an epigastric fulness. 

Examination revealed a deeply jaundiced, 
extremely toxic and weak patient. The abdo- 
men was distended, but there was no marked 
tenderness except in the right hypochondrium. 

The Van den Bergh showed a strong direct 
reaction. The leucocyte count was gooo. Neu- 
trophils 80 per cent. Bleeding time two minutes. 

The roentgen-ray diagnosis was perforating 
duodenal ulcer. 

The patient was seen by me on November 
23, 1927. Operation was done November 25, 
1927. Operation consisted of cholecystostomy. 

Preoperative diagnosis: Cholecystitis, cho- 
langitis, possibility of malignancy about the 
ampulla of Vater was considered. Postopera- 
tive diagnosis: Hydrops of gall bladder, ascites, 
cause not determined. 

Under gas anesthesia and local anesthesia a 
high right rectus incision was made. As soon 
as the peritoneum was opened a large quantity 
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of bile-stained ascitic fluid, probably two pints, 
was evacuated. 

There were no adhesions. The gall bladder 
came readily into view. It was thin-walled, 
with no pericholecystic adhesions; it probably 
contained about 5 or 6 ounces of bile. A purse- 
string was put about the gall bladder, and the 
contents were removed with suction. 

A Pezzer catheter was used for drainage. 
After the tube was introduced the hand was 
used for the slightest exploration. No stones 
were palpable, and I felt it would be better not 
to explore further at this time. 

The abdomen was closed in tier sutures; the 
peritoneum with plain catgut, sheath of rectus 
with chromic catgut; skin closed with an inter- 
lock of dermal sutures.” 

This was done because of the marked 
toxemia and in the hope that the biliary drain- 
age might relieve the jaundice and the toxemia 
incident to it. 

The patient improved rapidly, his jaundice 
gradually cleared up, and three weeks after 
the operation he was allowed to go home. 

Cholecystectomy February 25, 1928: Sloan 
incision. On the right side, where the previous 
cholecystostomy had been done. We found a 
great many adhesions and it was difficult to 
outline the muscle. After the peritoneum was 
opened we found the omentum adherent along 
the whole upper portion of the retracting 
peritoneal leaf. 

These dense adhesions were cut through 
after clamping and the omentum transfixed 
and dropped back. The gall bladder was adher- 
ent to the peritoneum by a large omental fold. 
This was cut through and transfixed. The gall 
bladder was large, thick walled. There were no 
stones palpable, but there was a gland just at 
the cystic duct which was probably #4 inch in 
length and 14 inch in the transverse axis. (The 
largest gland I have ever seen along the cystic 
duct.) 

There were apparently no stones in the com- 
mon duct which was patulous and soft. The 
head of the pancreas was not hard. There was 
no evidence of an ulcer of the stomach or 
duodenum. The size of the adhesions between 
the gall bladder and the omentum had pro- 
duced a constriction over the duodenum and 
this in turn had caused a dilatation of the first 
portion of the duodenum. 

As soon as these adhesions had been cut 
through the duodenum filled out below. The 


Cohn—Jaundiced Patient 


NovEMBER, 1935 


gall bladder was removed then in retrograde 
fashion and the fossa peritonealized. 

It should be noted that on the under surface 
of the liver, just beyond the gall-bladder fossa, 
there was a small, cirsumscribed, elevated 
nodule which was of a deeper color than the 
remaining portion of the liver. This presented 
a firm consistency—it was not nodular. For 
fear of getting into uncontrollable bleeding I 
did not excise this mass which appeared to 
be an inflammatory rather than a malignant 
mass. 

The abdomen was closed by the tier method. 
No drainage. 

At this time the patient was no longer 
jaundiced and the drainage from the gall blad- 
der was only a clear mucus. The stools had 
normal color and we therefore felt that cho- 
lecystectomy was justifiable. 

This patient has gained in weight, has had 
no recurrence of his jaundice, and has been 
able to return to his work. 

Comments: This patient was markedly jaun- 
diced, emaciated, and it was impossible to 
arrive at a definite diagnosis in spite of the 
fact that all of the laboratory tests, including 
the Van den Bergh, both direct and indirect, 
were utilized. This patient was operated on 
seven years ago. He is living, well and working. 

Case mi. C. C. Summary: Progressive 
jaundice in mulatto, aged forty-one years. 
Pain was by no means an important factor. 
The gall bladder was distended, there were no 
stones either in the gall bladder or the ducts. 
The cause of the obstruction was the peri- 
ductal lymphadenopathy which was reported 
as inflammatory in character. 

This case offers several contradictions to the 
accepted dogmas: (1) Progressive painless 
jaundice is due to malignancy, which this was 
not. (2) Hydrops of the gall bladder associated 
with jaundice should, according to Cour- 
voisier’s law, be the result of carcinoma. 

C. C., colored, female, aged forty-one years. 
Admitted to Charity Hospital May 14, 1934. 
Discharged June 17, 1934. 

Present I!Iness: Two weeks prior to admis- 
sion she first noticed epigastric distress after 
meals. One week later she noted that her eyes 
were yellow and the urine was very dark. 
Three days before admission the stools were 
noted to be clay colored. Her appetite was 
poor, no nausea nor vomiting. She had head- 
aches and there was some dizziness. 


” 


: 
a 
4 
4 
| 
| 
| 
he 
Api 


‘ew Serres XXX, No. 2 


Examination: Patient apparently not acutely 
‘| although she was markedly jaundiced. 
‘hest examination was negative except for a 

-stolic murmur heard “‘in all valvular areas, 

est in mitral and pulmonic areas.” Blood 
pressure 110/76. 

The abdomen was distended. Abdominal 
«alls were relaxed. The superficial veins were 
not prominent. The liver was palpable in the 
midline, three fingers above the umbilicus. 
The liver was not nodular, the edges sharp and 
smooth. No other masses were palpable in the 
abdomen. The spleen was not palpably 
enlarged. 

Laboratory data, May 14, 1934: Urine: 
specific gravity 1.018. No albumin, no sugar. 
Bile 3 plus. On June 12, 1934 there was no bile 
in urine. P.S.P. (intravenous) 70 per cent 
first hour, 12 per cent the second hour, total 
82 per cent. 

Blood examination: Total red count 4,100,- 
000. Total white count 4500. Hemoglobin 
85 per cent, small mononuclear 27 per cent, 
large mononuclear 4 per cent, eosinophiles 
2 per cent, neutrophiles 67 per cent. Coagula- 
tion time four and one-half minutes. Bleeding 
time two minutes. Icterus index, May 14, 1934, 
100. Van den Bergh reaction: immediate direct. 
Wassermann reaction negative. 

Blood chemistry, May 15, 1934: Total non- 
protein nitrogen 26 per cent, urea nitrogen 
13 per cent, creatinine 1.1 per cent, blood 
sugar 65 per cent. Cholesterol estimation was 
not made. 

Stools: May 16, 1934, clay colored, no bile. 
June 9, 1934 bile 2 plus. June 16, 1934, bile 
3 plus. 

X-ray reports: The gall bladder failed to 
visualize. “There was no filling defect” after 
gastrointestinal series was made, “of the 
stomach or cap and no displacement of the 
duodenum such as one would expect in car- 
cinoma of head of the pancreas. At the end of 
six hours the stomach is empty.” 

Operative Procedure: Preoperative diagno- 
sis: Chronic cholecystitis, common-duct ob- 
struction probably due to calculus. 

Right paramedian incision made, the muscle 
retracted upward, the vessels in the lineae 
transversae were transfixed with plain number 
00 catgut. The peritoneum was found to be 
tnickened and was very pale. Immediately we 
sought the gall bladder which was found large 
«nd distended. The liver was of chocolate 
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color and was not smooth. There was no stri- 
ation suggestive of cirrhosis. The adhesions 
extended from the fundus of the gall bladder 
down to the cystic duct, these adhesions were 
transfixed and cut between clamps. Before 
proceeding further transfixion ligatures were 
applied, the gastrohepatic ligament was cut; 
the common duct was apparently the size of 
the little finger. There was a large gland lateral 
to the common duct, there were no palpable 
stones in the gall bladder, nor in the duct. To 
make certain that what I took to be the com- 
mon duct was really that and not the portal 
vein, an aspirating needle was introduced into 
the duct. A small quantity of clear amber- 
colored fluid (bile) was aspirated. We then 
separated the duct from the surrounding tissue 
and made an incision into the duct after put- 
ting an Alys forceps on each side of the pro- 
posed line of incision in the duct. Suction was 
used to remove the bile. The suction was then 
applied to the hepatic duct and nothing but 
clear bile was obtained; the suction was then 
applied to the common duct and nothing ex- 
cept bile was obtained. A scoop was introduced 
into the hepatic duct; no stones were found; in 
the common duct as far as the papilla, no 
stones were found. A T tube was then put in 
the common and hepatic ducts and it drained 
almost immediately. The opening around the 
T tube was closed with interrupted sutures of 
fine black silk. A large gland on the outer side 
of the duct was removed great care being taken 
to control all possible bleeding points before 
section was made. 

Because of the fact that we found no evi- 
dence of thickening of the head of the pancreas, 
because the gall bladder itself was thickened 
and non-translucent, a cholecystectomy was 
done at this stage. The bed of the gall bladder 
was peritonealized using a continuous number 
oo chromic catgut, a piece of rubber dam was 
introduced into the sub-hepatic space (Mori- 
son’s pouch) and the abdomen was closed in 
tier sutures. 

The pathologic report was 
cystitis with marked hyperplasia. 
lymphadenitis.” 

Postoperative course: Fluids were supplied 
freely by intravenous drip for several days. 
After ten days bile was noted in the feces. By 
June 2, 1934, less than three weeks after 
operation, the jaundice had almost entirely 
cleared up. The patient was discharged after 
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four weeks. The common duct tube was re- 
moved eight weeks after operation and two 
weeks later the fistula had closed. The patient 
was apparently in perfect health. 

Iv. Progressive painless jaundice due 
to Hodgkin’s disease. 

Mr. A. R., aged thirty-four years. The 
patient first came under our observation in 
1932 at which time we obtained the history 
that in 1926 a biopsy was done on the glands 
of his neck. Following this he was given intra- 
venous injections and radium packs. In 1932 
the glands on the right side of his neck formed 
a large tumor mass which occupied all of the 
triangles of the neck on the right side. At that 
time there were no palpable glands in the 
axilla. Biopsy revealed typical Hodgkin’s 
gland. Radium packs were applied and from 
time to time as the glands appeared in the 
axillae and the groin subsequent radium packs 
were applied to the affected regions. 

In September, 1934 the patient presented 
himself at Charity Hospital with marked 
jaundice. Through the courtesy of Drs. 
Cameron and Hull I was enabled to see him. 
Dr. Cameron asked if I had any suggestions 
to make. My first thought was to determine 
whether the jaundice was obstructive in 
character or hemolytic, or possibly a combi- 
nation. For these reasons I suggested Van den 
Bergh, icterus index, cholesterol and blood fat, 
coagulation and bleeding time tests and a 
platelet count to determine whether the clot 
was retractile or not. 

The report on the Van den Bergh test was a 
positive immediate direct reaction. The icterus 
index was 100, cholesterol was 477. Total red 
count was less than 2,000,000. 

The thought that I had originally was that 
if the jaundice proved to be obstructive in 
character due to the enlarged retroperitoneal 
glands, a manifestation of Hodgkin’s disease, 
it might be worth while to drain the common 
duct and follow this by radiation therapy. 
Under observation and radiation therapy the 
jaundice seemed to diminish and for that rea- 
son I advised delay in surgical intervention. 

The outstanding facts of importance are the 
demonstrated value of the cholesterol and the 
Van den Bergh tests, both indicating an ob- 
structive type of jaundice. The cholesterol 
especially indicates a diminution in liver func- 
tion. This is but another instance of the value 
of collaboration of the surgeon, medical man 
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and the laboratory because here we obtained 
direct evidence of an obstructive type of jaun- 
dice, confirming the impressions which we had. 

In view of the confirmatory evidence, that 
the jaundice was obstructive in character, | 
decided to attempt to relieve the obstruction 
if possible. 

The operation consisted of a high right 
rectus incision. Avertin anesthesia was used. 
On opening the abdomen I found that the 
glands were so large and so firmly fixed in the 
neighborhood of the common duct that it 
seemed folly to do more than a cholecystos- 
tomy. I say folly to do more than a cholecys- 
tostomy because the gall-bladder walls were 
edematous and I felt that a choledochoen- 
terostomy would probably result in an eventual! 
leakage and subsequent death from that 
source. 

Immediately after the introduction of the 
tube into the gall bladder we saw a free drain- 
age of yellow bile. 

After several weeks the patient’s jaundice 
diminished markedly. His general condition at 
the present time, however, is one of progressive 
weakness. 

The one point, so far as surgery is concerned 
in a case of this kind, is that the patient was 
relieved of his jaundice and the probable 
intensive pruritus which so often accom- 
panies the graver forms of jaundice. 

The case is included merely as an incidence 
of progressive painless jaundice due to extrinsic 
pressure from glandular enlargement. 


It is the exception which proves the rule. 
Courvoisier’s law, which predicts the find- 
ing of a carcinoma if there is a hydrops of 
the gall bladder associated with painless 
jaundice, and a stone in the common duct 
if there is a contracted gall bladder associ- 
ated with jaundice and pain, is correct in 
most instances, yet in my own small series 
there are several contradictory findings 
which indicate the necessity for not being 
too dogmatic when either a contracted or 
distended gall bladder is found at the 
operating table. 

The cases here cited in which there 
were progressive painless jaundice and 
hydrops not due to malignancy bear out 
the observations made. 
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That biliary colic and jaundice are most 
often associated with stone in the common 
ry hepatic ducts cannot be denied. It 
annot be overlooked that cases of progres- 
‘ve painless jaundice may be due to stones 
1 the ducts and the conclusion can also 
not be avoided that the appendix may at 
cimes be so situated that adhesions from 
it to the duodenum may cause obstruction 
‘o normal biliary drainage and a conse- 
cuent jaundice. 

Instances of carcinoma of the pancreas 
may be cited where pain and jaundice 
bring the patient to the surgeon. Witness 
the case of D. D.: 


D. D., white, male, aged sixty-five years, 
seen in July, 1929. 

Brief history: Loss of weight; jaundice; 
abdominal pain in the lower right quadrant 
for the past eight months. The pain radiated to 
the region of the umbilicus. The stools became 
acholic and the patient noted marked weakness. 

Examination revealed a jaundiced patient 
with a small indurated umbilicated tumor 
which was ulcerating on its surface. The veins 
of the upper abdominal segments were dilated. 
The liver was palpably enlarged. 

The x-ray findings indicated a tumor behind 
the stomach “most likely pancreas.” 

At operation we found bile-stained fluid in 
the cavity, about #4 gallon. The liver was slate 
colored. The gall-bladder walls were edematous 
and grayish in color. The gall bladder itself 
was small and apparently empty. On the 
greater curvature of the stomach there was 
an infiltrated, hard crater-like ulcer. In the 
great omentum there was a large, hard, friable 
mass. 

At autopsy the “‘head of the pancreas was 
almost entirely replaced by tumor. The biliary 
ducts were obstructed by neoplastic tissue.” 
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A typical case of biliary colic and 
jaundice, such as that of Mrs. G., is mis- 
leading because one expects to find such 
typical textbook pictures more often than 
he does. The brief history of this case is 
cited: 

Mrs. G., white, female, aged seventy-two 
years, had acute right sided abdominal pain 
for three days. The pain radiated to the back 
and the left side of the neck. Progressive 
jaundice, chills and fever. Abdomen rigid. 

Icterus index 50. Immediate direct Van den 
Bergh reaction. Leucocytosis 21,000. Bleeding 
time two and one-half minutes. Coagulating 
time four minutes. Bile in urine. 

In this case we found a large stone in the 
common duct. 

This patient died thirty hours after oper- 
ation, suddenly and almost without warning. 


Instances of common-duct stone as a 
cause of pain and jaundice need not be 
multiplied. 


SUMMARY 


I believe that death follows surgery all 
too frequently. This is not to be attributed 
entirely to unexpected complications and 
technical errors. I should rather believe 
that in addition to these causes we should 
not overlook the failure to adequately 
utilize all possible means to make as early 
and accurate diagnosis as possible. That 
done, the mortality will be reduced. 

Space will not permit discussion of the 
treatment of jaundice, but there is one 
inescapable conclusion: that the jaundiced 
patient should not be refused operation 
on the suspicion that malignancy is the 
cause of painless jaundice. 
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COMPLETE ANURIA IN PERFORATED GASTRIC LESIONS 
REPORT OF TWO CASES 


ABRAHAM D. SEGAL, M.D. AND J. StURDIVANT READ, M.D. 


Attending Urologist, Coney 
Island Hospital 


Director of Urology, Coney 
Island Hospital 


BROOKLYN, N. Y. 


HE following 2 cases were admitted 

to the urological service of the Coney 

Island Hospital with the diagnosis of 
obstructive anuria. In each case, there was 
gastrointestinal perforation, with no symp- 
toms other than the anuria, which served 
only to obscure the true condition. The 
possibility of sufficient dehydration, with- 
out vomiting or diarrhea, through fluid 
loss intra-abdominally by gastric perfora- 
tion, should be considered as an important 
factor in precipitating anuria. 


CASE REPORTS 


Case 1. F. Y. (record no. 33634), Italian 
male, sixty years old, was admitted March 20, 
1933. There was a note from his family physi- 
cian stating that the only complaint was in- 
ability to void, for the past three days. The 
presence of shock and the patient’s inability 
to speak English prevented obtaining a more 
complete history. Except for discomfort in 
the lower abdomen, there was no complaint 
referable to the abdominal catastrophe, upon 
questioning either the patient or his family. 
There was no vomiting or diarrhea. 

Physical examination revealed a somewhat 
emaciated individual in poor general condition. 
His tongue and skin were dry. There was 
considerable tenderness with a suspicion of an 
underlying mass in the lower abdomen. 
Catheterization yielded no urine. Upon instilla- 
tion of sterile water into the bladder, there was 
a questionable loss of fluid on its return per 
catheter. Rectal examination revealed a small 
prostate, normal in consistency, higher than 
usual in the rectal ampulla with a fullness 
above the gland. On admission, the temperature 
was 98.2°r., the pulse 100, and the respirations 
42. The blood pressure was 100/70. 

The patient was in extremis. A diagnosis was 
made of rupture of the bladder due to over- 
distention. There was no history of any injury. 


Measures were instituted to combat the 
shock and an immediate operation was advised. 
The bladder was opened and appeared normal, 
with no evidence of a rupture. The prostate 
was likewise normal. A Pezzer catheter was 
inserted and the bladder closed. The incision 
was then extended upward, and the peritoneal 
cavity was opened, about one gallon of turbid 
fluid being obtained by aspiration. The intes- 
tines appeared somewhat distended, and in 
areas were coverec with a plastic exudate. 
The appendix was normal. Due to his precarious 
condition, no further exploration was _ at- 
tempted. Drains were inserted and the wound 
was closed. The patient expired soon after he 
was returned to bed. 

Autopsy (No. 544) revealed a gastric car- 
cinoma (Fig. 1) which had perforated into the 
left lobe of the liver, where an abscess approxi- 
mately 7 cm. in diameter was found (Fig. 2). 
The liver abscess in turn had ruptured into 
the peritoneal cavity. The gastric perforation 
measured 2 cm. in diameter and would readily 
permit all fluids ingested to pass from the 
stomach, through the liver, and into the peri- 
toneal cavity. The kidneys grossly appeared 
practically normal and weighed 300 grams. The 
capsules stripped with ease, leaving a moderate 
number of pitted areas with smooth intervening 
surfaces. There were several pin-point hemor- 
rhagic areas on the surface of the kidneys. 
On section, the ratio of cortex to medulla was 
normal. The medium sized vessels stood out 
prominently. Microscopic examination revealed 
nothing significant except a moderate vascular 
sclerosis (Fig. 3). 

Later, on questioning members of the family, 
we ascertained that there had been a loss of 
approximately 50 pounds in weight, and a 
moderate anorexia during the past year. 
Whether this information, in the presence of 
the atypical physical findings, would have 
influenced our diagnosis and procedures, we 
cannot say. 
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In the case which follows, the gastric 
‘story did help considerably, for it was 
onsidered significant to such an extent 


* 


Fic. 1. High power photomicrograph of section of 
stomach wall surrounding perforation, showing 
carcinoma. 


that we were adequately prepared at the 
operation. 


Case 11. M. M. (record no. 391131), Jewish 
male, sixty-five years old, was admitted Novem- 
ber 29, 1933, twenty-four hours after the onset 
of his symptoms. He had been treated by a 
physician for a duodenal ulcer, but of late had 
not had any symptoms referable to this ailment. 
At the time of admission except for some thirst, 
he likewise had no complaint with regard to 
the gastrointestinal tract. His only discomfort, 
which was intense, was pain in the lower 
abdomen and inability to void. There was no 
vomiting at any time. 

Attempts to catheterize the patient yielded 
no urine, although the catheter was certainly in 
the bladder and had been introduced without 
difficulty. There was no trace of blood after 
removal of the catheter. 

On physical examination the patient ap- 
peared to be in fairly good general condition. 

His tongue was moderately dry. Abdominal 
palpation revealed resistance and a sensation 
a mass in the lower abdomen with consider- 
dle tenderness. There was no tenderness or 
spasticity in the upper abdomen. Rectal 
xamination revealed a small normal prostate. 
\s in the previous case there was a questionable 


Segal & Read—Anuria 


American Journal of Surgery 277 


mass above the prostate. On admission, the 
temperature was 99.6°F., the pulse 85, and the 
respirations 24. The blood pressure was 104/70. 


Fic. 2. Liver and adherent stomach showing: A, gastric 
perforation, B, liver abscess separated by glass 
rod. 


4 


The impression at this time was one of acute 
retention with rupture of the bladder. Never- 
theless, we considered the possibility of a per- 


Fic. 3. High power photomicrograph of kidney cortex 
showing practically normal stricture. 


forated upper abdominal viscus, as existed in 
the former case. 


be 
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While the operating room was being pre- 
pared, a general surgical consultation was 
requested, as well as the surgeon’s assistance 
at the operation, if the bladder were found to 
be negative. 

Under spinal anesthesia, the bladder was 
opened, found to be negative, and closed with 
the usual drainage. The patient was imme- 
diately prepared for an upper abdominal 
exploration, which was carried out under the 
same anesthesia. A perforated ulcer of the 
posterior pyloric region of the stomach was 
found. Several quarts of turbid fluid were 
aspirated, and three purse-string sutures were 
applied to close the ulcer. Drains were then 
inserted, the wound closed, and the patient 
returned to bed. He was then treated for shock, 
peritonitis, and toxemia. A short while after 
the operation the patient expired. Unfor- 
tunately permission for an autopsy was 
refused. 


DISCUSSION 


Both cases are of interest from the 
standpoint of their symptomatology, as 
both consisted of perforated upper ab- 
dominal viscera with no manifestations of 
upper abdominal localization and the de- 
sire to void, although the bladders were 
empty, was pronounced. The strangury 
was more marked in the erect posture. 
This may have been caused by pressure on 
a collapsed bladder by the collection of 
fluid in the cul de sac, encapsulated by 
several loops of intestine and pressure may 
have been transmitted to the trigone 
through the walls of the bladder. The 
urgency for immediate operation in both 
cases prevented more complete laboratory 
investigation. Perhaps cystoscopy should 
have been attempted for a more accurate 
diagnosis, but the absence of upper ab- 
dominal symptoms and the apparent blad- 
der masses completely misled us, although, 
in the second case, forewarned by our 
previous experience, we requested the 
cooperation of a member of the general 
surgical staff. The outcome in the first case 
would have been no different, regardless of 
the procedure adopted; and in the second 
case, the time which elapsed before oper- 
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ation was great enough to preclude a 
reasonable chance for recovery. 

A search of the literature for the urinary 
findings in cases of perforated gastro- 
intestinal viscera did not disclose any with 
the predominant symptom of intense desire 
to void although the bladder was empty. 

Stenbuck reported 88 cases of perforated 
gastroduodenal ulcers, all with typical 
onset and symptomatology. There were no 
significant urinary findings. 

Jirasek and Persky, in reviewing 80 cases 
of perforated gastric and duodenal ulcers, 
observed that the suddenness of onset 
is characteristic, and was invariably pres- 
ent and particularly mentioned by all 
patients in this series. In their table of 
conditions mistaken for acutely perforated 
ulcer they list: 


Acute gall bladder............ 3 cases 
Acute appendicitis............ 16 cases 
Acute pancreatitis............. I case 
Traumatic rupture of the stom- 


Corvese, in a survey of 106 cases of 
perforated gastric ulcers, had none with 
anuria or suppression of urine. Twelve of 
the cases gave a history of perforation of 
twenty-four hours’ to five weeks’ duration. 

In Barbera’s series of 100 cases of 
perforated gastric and duodenal ulcers, 
he made no reference to anuria as a 
complication either preoperatively or 
postoperatively. 

Cioffi presented an unusual case of 
anuria of fourteen hours’ duration in 
retrocecal appendicitis. His interpretation 
of this phenomenon is based upon the inti- 
mate neurological anastomosis through the 
solar plexus between the appendicular 
branches of the superior mesenteric plexus 
and the right renoaortic ganglion. He also 
stressed the fact that at times the appendix 
and its contiguous portion of ureter have 
the same lymph and blood supply. 

As to the pathogenesis of anuria in this 
type of case, there is no doubt that several 
variables are present, as, the general con- 
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ition of the patient associated with the 
riginal illness, the subsequent peritoneal 
ofection with its abnormal blood chem- 
stry, the loss of absorbable fluids, and the 
bility of the kidneys to cope with the 
situation. 

Peters and Van Slyke state that in 
surgical abdominal conditions and espe- 
cially peritonitis, high blood non-protein 
nitrogen occurs here. The functional ob- 
struction caused by the peritonitis and 
dehydration due to vomiting may be im- 
portant factors in the production of 
azotemia. The underlying infection proba- 
bly plays a contributory réle by adding to 
the protein destruction. The toxic destruc- 
tion of nitrogen often exaggerates the 
effects of dehydration. They further main- 
tain that increase in the plasma proteins 
may occur with water deprivation espe- 
cially in the face of an increased metabo- 
lism. Therefore the changes in the blood 
chemistry, which follow peritonitis and 
loss of hydrochloric acid via a gastric 
perforation, will place extra demand on the 
water content of the blood. It follows that 
even if some fluids entered the intestines; 
side tracking, in so short a time, such a 
large quantity (over a gallon) of fluid 
should induce some dehydration. The 
peritonitis which increased the tissues’ fluid 
needs, intensified the importance of the 
dehydration as a factor in the etiology of 
the urinary suppression. 

In the first patient the suppression might 
have been regarded as the result of a toxic 
nephritis associated with the peritonitis, 
however, the kidneys were found to be 
practically negative microscopically, except 
for the vascular sclerosis. Therefore it is 
more probable that the anuria here was 
caused by the dehydration incident to 
fluids entering the peritoneal cavity instead 
of the intestinal tract. In the second pa- 
tient the autopsy not being available the 
cause of the anuria could not be con- 
clustvely determined. Was it due to a 
chronic interstitial nephritis, to a toxic 
nephritis secondary to the peritonitis, or 
was it also caused by the dehydration 
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resulting from the failure of an adequate 
quantity of fluids entering the intestinal 
tract? 

Walters and Bollman, in their experi- 
mental acute gastric fistulae in dogs, state 
that the changes which occur in the blood 
in these fistulae, are a rise in carbon dioxide 
combining power of the plasma, a decrease 
in the chlorides, and an increase in urea. 
These findings are due to the loss of acid 
from the body through the gastric fistulae. 
They further state that with their dog 
H788, the carbon dioxide combining power 
of the blood rose within the first twenty- 
four hours after operation from a_pre- 
operative level of 67.1 per cent by volume 
to 85.5 per cent by volume. Eight hours 
later, following the administration of fairly 
large amounts of water by duodenal tube, 
the carbon dioxide combining power was 
57.4 per cent by volume. This rose within 
the next sixteen hours to 85.5 per cent by 
volume and remained at this high level or 
above until it increased to the maximum 
of 109.9 per cent by volume on the day of 
the dog’s death. In dogs receiving small 
amounts of fluid there seemed to be a 
high concentration of urea in the blood, 
whereas increase in the fluid intake resulted 
in a lower level, but a normal level of blood 
urea was maintained only with great 
difficulty. 

Findings which can be applied to cases 
similar to ours, and which are relevant to 
abdominal catastrophes, were noted by 
Gatch, Trusler and Ayers in their experi- 
ments on dogs No. 44 and 45. They con- 
clude that the administration of salt to 
an animal with acute intestinal obstruction 
is of no avail if water is withheld. 

Hryntschak offers dehydration as a 
cause for anuria but does not mention any 
cases with perforated viscera. 

Eisendrath reported g cases of anuria. 
These, with one exception, were all secre- 
tory, obstructive or combined types. The 
ninth case was one of suppression of urine 
somewhat similar to our two cases. In this 
instance there was an_ intra-abdominal 
lesion, namely, intestinal obstruction, and 
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the loss of fluids resulted from continued 
emesis. 

Cabot and Iber, in reviewing 78 cases of 
anuria, classified them as follows: 


Obstruction to urinary outflow. 29 cases 
Parenchymal changes interfering 
28 cases 
Systemic causes outside of the 
8 cases 
Systemic causes of parenchymal 
injury (contributing causes).. 13 cases 


These 8 cases were practically all the 
result of dehydration from a loss of fluids; 
however, none of these were associated with 
either perforated stomach or intestines. 

Anuria is very often a problem, and 
a few observations as to the etiology 
are offered. From a study of several 
classifications of this symptom, it appears 
that the matter may be simplified by 
indicating the area or site of the under- 
lying pathology. Accordingly, we could 
consider the terms pre-renal, renal, and 
postrenal. 

A prerenal lesion is one whose origin is 
somewhere proximal to the parenchyma 
of the kidney; such as: 

1. A blood supply poor in water content, 
as in dehydration from continued emesis 
or where there is a perforated gastro- 
intestinal tract and loss of fluid into the 
peritoneal cavity. 

2. Hypochloremic uremia due to a loss 
of hydrochloric acid as well as fluids. 

3. Diminished blood supply to the 
kidneys in cardiac failure or with a rapid 
fall in blood pressure. 

4. Closure of the renal circulation by 
large embolism or thrombosis. 

A renal lesion is one in which the actual 
secretory apparatus is at fault; such as: 

1. Inflammatory (medical) nephritides. 

2. Infectious lesions such as acute sup- 
purative nephritis (sepsis) or acute glom- 
erular nephritis (scarlatina, etc.). 

3. Nephrosis from poisoning by heavy 
metals or eclampsia, etc. 

4. Reflex, possibly neurogenic in origin, 
causing a renal arteriospasm of the un- 
affected side, or causing direct suppression 
of the secreting power of the cells. 
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A postrenal lesion is one preventing the 
outflow of urine, although the rena! 
mechanism is capable of producing urine; 
such as: 

1. Calculi of the ureter and renal pelvis. 

2. New growth of the renal pelvis and 
ureter. 

3. Strictures of both ureters. 

4. Extraneous pressure on both ureters, 
as from a uterine tumor, or a complication 
of hysterectomy. 

5. Obstruction to excretion from the 
bladder itself, as with vesical calculus, 
prostatic hypertrophy or carcinoma, ure- 
thral stricture or laceration, or even 
bladder paralysis incident to spinal disease. 
These latter may be misconstrued as 
anuria, but should be considered as urinary 
retention. 

At times a unilateral ureteral obstruc- 
tion causes anuria by reflex suppression in 
the healthy kidney. Thus we have com- 
bined postrenal and renal type of anuria. 

In addition to the symptoms of each of 
the above-mentioned conditions, anuria, 
if unrelieved, will finally include the 
syndrome of uremia. Often a patient 
with anuria may be in a suburemic or, as 
Eisendrath aptly termed it, a tolerant 
state, and presents no signs of nitrogenous 
retention except in the blood chemistry. 
Sooner or later, the picture will be com- 
pleted by the inclusion of nausea, vomiting, 
headache, drowsiness, twitchings, con- 
vulsions and finally exitus. 

The form of therapy will depend upon 
the differential diagnosis, and will con- 
sist of the more conservative medical 
measures as the application of heat, diet, 
the forcing of fluids with caffein derivatives 
and aminophyllin, or the more radical 
procedures as cystoscopy, urethral and 
ureteral catheterization, decapsulation or 
nephrostomy, with subsequent pyelotomy 
or ureterotomy. 


SUMMARY 


1. Two cases are presented to illustrate 
the fact that anuria is only a symptom, 
and may be a misleading one. 
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2. Both were cases of perforated stom- 
chs with no immediate referable symp- 
-omatology. 

3. Both patients complained of intense 
desire to void, although the bladders 
were empty. 

4. In each case the anuria was mistaken 
for acute retention with rupture of the 
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bladder. In both cases, however, the 
cause of the anuria was the dehydration 
secondary to the loss of fluids into the peri- 
toneal cavity via the gastric perforation. 

5. A simplified classification of anuria 
is presented. Anuria is classified accord- 
ing to the location of the underlying pathol- 
ogy as Prerenal, Renal, and Postrenal. 
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SPINAL ANESTHESIA 
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INCE spinal anesthesia was first ad- 

vocated by Corning in 1885, there 

has been much discussion regarding 
the relative merits of the method. It has 
attained wide popularity since the develop- 
ment of procaine. A very important aid 
to spinal anesthesia was the introduction 
of the use of epinephrine, in 1go1, by 
Braun. A still more effective agent, ephe- 
drine, was advocated in 1927,° and this is 
more uniformly used at present. 

It is the object of this paper to make 
certain practical observations regarding 
the indications, contraindications, and 
technique of spinal anesthesia, and to 
report the incidence of headaches occurring 
postoperatively. 


INDICATIONS 


The use of spinal anesthesia is best 
limited to operations below the diaphragm.’ 
Spinal anesthesia is particularly useful 
in cases in which complete relaxation and 
quick recovery of reflexes is desired. The 
method has been found useful in operative 
procedures in the presence of diabetes, 
disease of the kidneys, active pulmonary 
tuberculosis, bronchiectasis, emphysema, 
asthma, and chronic bronchitis. It is 
useful in such operative procedures as 
hysterectomy, the removal of large pelvic 
tumors In cases in which relaxation is 
essential, surgical repair of hernias, resec- 
tion of the colon, transurethral prostatic 
resection, and amputation of a_ lower 
extremity. 


CONTRAINDICATIONS 


The procedure is not the method of 
choice for children but may be used when 
especially indicated. Robson has used the 


method to advantage in infants. Elderly 
patients tolerate spinal anesthesia well 
provided the dose is small. Transurethral 
prostatic resection in cases in which the 
patients are more than eighty years of 
age has been accomplished without unto- 
ward reaction following the induction of 
spinal anesthesia. The dose of procaine 
hydrochloride did not exceed 100 mg. in 
any case and it usually did not exceed 
75 mg. The method is, however, less 
desirable in cases in which elderly indi- 
viduals are to be subjected to an explora- 
tory operation in the upper part of the 
abdomen. In the presence of debility, 
abdominal field block which is supple- 
mented by the inhalation of one of the 
anesthetizing gases is to be preferred. 

Patients who have extreme hypotension 
or hypertension do not tolerate spinal 
anesthesia well. Patients whose blood 
pressure Is extremely high generally experi- 
ence marked reaction following the use 
of the method, and in these cases the dose 
used must be conservative. Many persons 
normally have a low blood pressure and 
in these cases spinal anesthesia does not 
entail any greater risks than usual. Patients 
who have hypotension and who are poor 
operative risks tolerate spinal anesthesia 
poorly; for this class of patients the 
method should be reserved for operations 
which involve structures below the um- 
bilicus. In any case, the dose of procaine 
should be minimal. For patients whose 
systolic blood pressure is 90 mm. Hg or 
less, subarachnoid block is not advised. 

In cases in which the patient is in a 
state of shock, a spinal anesthetic may be 
administered for such operations as reduc- 
tion of a volvulus or intussusception, or 
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moval of an ovarian tumor that has 
/-come twisted on its pedicle, provided 
tie shock is not of hemorrhagic origin. 
“he method is contraindicated if the 

tient has lost a large amount of blood 
or if severe loss of blood during operation is 
unticipated.? 

Spinal anesthesia is contraindicated in 
the presence of tabes dorsalis, meningo- 
vascular syphilis, intracranial or intra- 
spinal hemorrhage, or tumor of the spinal 
cord. Patients who are suffering from 
pernicious anemia should not be given a 
spinal anesthetic. Subsequent involvement 
of the spinal cord might be ascribed by 
the patient to be the result of the injection 
rather than of advancement of the disease. 

The presence of septicemia or superficial 
infection at the site of injection precludes 
use of the method. 


PRELIMINARY MEDICATION 


It is essential that patients should 
receive adequate preliminary medication 
before a spinal anesthetic is administered. 
The barbiturates produce satisfactory seda- 
tion, they protect the patient against the 
untoward reactions which are produced 
by procaine, and they tend to produce a 
state of amnesia. Administration of pento- 
barbital sodium in doses of 114 to 3 grains 
(0.1 to 0.2 gm.), by mouth the evening 
previous to operation assures the patient 
of a night’s rest. The patient’s suscepti- 
bility to the action of the drug may be 
gauged, and decision regarding the pre- 
liminary medication which is to be admin- 
istered the morning of operation is thus 
facilitated. One hour before operation, 
1's to 3 grains (0.1 to 0.2 gm.) of pento- 
barbital sodium may be administered 
by mouth and 1é to 14 grain (0.01 to 
0.016 gm.) of morphine sulphate should 
be given hypodermically. If it is intended 
that the spinal anesthesia be supplemented 
by a general anesthetic, atropine sulphate, 
cain 1499 to 1459 (0.0003 to 0.0004 gm.) 
may be administered with the morphine. 
\\, however, the patient is suffering from 
adominal distention, atropine is probably 
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best omitted because it interferes with 
the function of the myoneural juncture 
of nerves which supply non-striated muscle 
fibers. The line of vagal innervation is 
thus broken, and contraction of the 
intestines is rendered difficult, even after 
the inhibitory sympathetic innervation 
is paralyzed following subarachnoid block. 


EPHEDRINE 


Ockerblad and Dillon were the first to 
advocate the use of ephedrine preliminary 
to spinal anesthesia. By some, use of this 
drug is not considered an essential adjunct 
and by others*!! the injection of ephedrine 
is considered useless and sometimes harm- 
ful. At The Mayo Clinic, evidence of 
circulatory injury that is attributable to 
ephedrine has not been noted when the 
dose has been limited to that which is 
sufficient to maintain or restore the blood 
pressure to a normal level. The blood pres- 
sure may fall after administration of a 
spinal anesthetic, in spite of the admin- 
istration of ephedrine, but it is felt that 
the reduction is not so great as it otherwise 
would be. The blood pressure is prevented 
from approaching the critical level at 
which circulation to vital organs becomes 
inadequate because of marked reduction 
in the cardiac output. In order to avoid 
any deleterious effect on cardiac action, the 
total dose of ephedrine is limited to 75 mg. 
(grains 11¢). Either before the introduction 
of the anesthetic agent or immediately 
after 50 mg. (grain 34) may be adminis- 
tered. To patients who subsequently ex- 
hibit a decrease in blood pressure, 25 mg. 
(grain 3g) of ephedrine may be given. 

If the patient’s blood pressure is normal, 
a hypodermic injection of 25 of 50 mg. 
(3g or 34 grain) of ephedrine is admin- 
istered ten minutes before the introduction 
of the anesthetic agent. The larger dose 
is used when the patient’s systolic pressure 
is 160 mm. Hg or more, or when it is 
planned to employ 150 mg. or more of 
procaine hydrochloride. If the blood pres- 
sure Is 160 mm. Hg or more, the injection of 
ephedrine may be delayed until the lumbar 
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puncture needle has been inserted and the 
procaine injected. Thus, if it should appear 
that the procedure could not be success- 
fully completed, one would be guarded 
against unduly raising the blood pressure. 
If the systolic blood pressure is less than 
100 mm. Hg it is advisable to give 50 mg. 
(grains 34) of ephedrine twenty minutes 
before the spinal anesthetic is introduced; 
unless there is some response to the hyper- 
tensive drug, the dose of procaine should 
be minimal. 


DOSAGE OF PROCAINE 


The dosage of procaine depends on such 
factors as the blood pressure, age, height, 
and weight of the patient, and the value 
for the hemoglobin. These factors, together 
with the site and possible duration of the 
operation, should guide in deciding on the 
dose of procaine. From 1 to 1.5 mg. of 
procaine for each pound of body weight 
with a maximal dose of 200 mg. (grains 
3's) 1s a reliable guide. The smaller 
doses should be administered to old and 
debilitated patients who are affected by 
hypotension, cardiovascular disease, recent 
extreme loss of weight, or lowered con- 
centration of hemoglobin. The concentra- 
tion of procaine in the solution is as 
important as the total dosage. The 
concentration of procaine in the solution 
which is ejected from the spinal needle 
should not exceed 5 per cent. 

The duration of anesthesia is dependent 
on the amount of procaine which is 
injected. The distance which anesthesia ex- 
tends cephalad depends on several factors, 
such as the position of the patient during 
injection, the amount of fluid injected, 
the caliber of the needle, the site selected 
for injection, and the rate of injection. 
These factors are controllable but there 
are other factors over which the anesthetist 
has little control. Of these, the rate of 
circulation of the spinal fluid, the pressure 
of the spinal fluid, the presence of lordosis 
or scoliosis, and the size of the nerve roots 
are worthy of notation. 
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TABLE 1 
DOSAGE AND DILUTION OF PROCAINE IN SPINAL 
ANESTHESIA 
Total 
—— be- Procaine | Distilled 
Operation Dose Water an:/ 
(mg.) |Spinal Fluid 
(c.c.)* 
Transurethral prostatic 

3 and 4 60- 90 2.0 
Perineal repair.......... 3 and 4 80-120 2.5 
Mayo vaginal hysterec- 

2 and 3 120-150 3.0 
Herniorrhaphy.......... 2and3 120-150 
Appendectomy..... ... 2 and 3 120-150 4.0 
2 and 3 120-150 
Hysterectomy......... . 2 and 3 150-200 4.5 
Cholecystectomy...... . 1 and 2 150-200 5.0 
Gastro-enterostomy...... 1 and 2 150-200 5.5 


* Spinal needle, gauge 21; rate of injection, 0.5 c.c. per second 


METHOD OF ADMINISTRATION 


Control of duration and of extension 
cephalad is achieved by varying the dose 
of procaine and the amount of spinal fluid 
with which it is diluted. The site of injec- 
tion has been standardized for each opera- 
tion. Barbotage is not practiced and the 
rate of injection is kept uniformly at 
0.5 c.c. each second. Lumbar puncture 
needles, gauge 21, are used. Injections are 
administered while the patient is lying on 
his side and while the table is in the hori- 
zontal position. Procaine in 10 per cent 
solution (100 mg. in each c.c.) in distilled 
water is used.® The remainder of the bulk 
of liquid to be injected is composed of 
aspirated spinal fluid. Table 1 indicates the 
dosage of procaine, the amount of liquid in- 
jected, the site and rate of injection, and the 
gauge of needle used for certain operations. 


COMPLICATIONS OR UNDESIRABLE EFFECTS 


Certain complications may occur during 
operation. Failure to obtain anesthesia 
is regrettable, but it usually results 
from faulty technique rather than from 
anatomic anomalies. If anesthesia is not 
effective within twenty minutes after 
injection, a second injection may be made 
with comparative safety. Anesthesia that 
does not extend as far cephalad as is 
desired is annoying and may _necessiI- 
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te administration of an anesthetic by 

chalation. 

Reduction of blood pressure beyond 

ticipated limits causes concern. A fall 

blood pressure of from 15 to 20 mm. Hg 
the first twenty minutes may be ex- 

ected, but a continued drop creates a 

roblem. It has been found clinically 
‘,at inclination of the head downward is 

1 essential factor in preventing excessive 

il in blood pressure. This inclination 
may be increased to the full Trendelen- 
surg position when it is necessary. Ad- 
ministration of oxygen, 90 per cent, and 
carbon dioxide, 10 per cent, will increase 
the respiratory excursion and will tend to 
increase the blood pressure. Five minims 
of solution of epinephrine hydrochloride, 
1:1000 may be administered subcuta- 
neously, and the dose may be repeated 
once or twice. If the drop in blood pres- 
sure occurs late in the operation, and if it 
is associated with surgical shock, intra- 
venous administration of physiologic saline 
solution is frequently productive of bene- 
ticial results. Ephedrine, 10 to 25 mg. 
vrains 349 to 3g) may be injected with 
the first few cubic centimeters of physi- 
ologic saline solution. 

With the decrease in blood pressure 
there may be pallor, nausea, retching, and 
vomiting. Treatment of the drop in blood 
pressure ordinarily alleviates nausea of 
this type. Frequently, the reaction is 
psychic and has no relation to blood pres- 
sure. Nausea may result from reflex 
stimulation which is initiated by insertion 
of intra-abdominal packs, or from manipu- 
‘ation of the viscera, particularly the 
viscera of the upper part of the abdomen. 
The surgeon’s cooperation is essential 

vhen the nausea is due to these causes. 
in a certain percentage of cases, the retch- 
‘ng may be sufficiently annoying to the 
-urgeon to necessitate supplementary an- 
.sthesia with nitrous oxide and oxygen, 

* with cyclopropane and oxygen. 

Other undesirable effects which follow 

inal anesthesia are headache, diplopia, 
‘rabismus, foot drop, stiffness of the neck, 
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paresthesia and anesthesia of the extremi- 
ties, nausea, and vomiting.'? In a series of ce 
more than 10,000 cases in which spinal ae 
anesthesia was induced at The Mayo . 
Clinic, no permanent motor paralysis has 
been encountered. Areas of numbness in 
the lower extremities may, at times, be 
distressing to the patient but the numb- ‘ 
ness disappears in a short time and does aft 
not necessitate treatment. By far the ory 
most common undesirable effect is spinal ad 


headache. 


SPINAL HEADACHE 


One hundred and fifty patients who “4g 
were subjected to spinal anesthesia were % 
closely observed by one of us (J. J. S.) 
from the time of administration of the 
anesthetic until the patient left the hos- 
pital, in an attempt to determine the 
incidence of spinal headache. Fifty of 
these patients had been subjected to 
transurethral prostatic resection. They 
received 100 mg. (grains 124) or less, of 
procaine. In 3 of the group headaches 
developed which lasted from two to five 
days. The other 100 patients were sub- 
mitted to various ty pes of general surgical 
procedures of a major character. Of this 
number, 7 had headache; 5 of the 7 being 
women, and 5 of the 7 received 150 mg. 
(grains 2!4) of procaine. None of the 
Aogery who received 200 mg. (grains 

1) of procaine had headache. The head- 
<i d lasted from two to fourteen days. 
Only one patient was forced to remain in 
the hospital longer than usual. The head- 
aches were of a severe throbbing type and 
were located in the occipital region. The 
pain appeared rather suddenly when the 
patient sat up in bed and in most in- 
stances relief was obtained by lying in the 
horizontal position. As to treatment of 
the condition, the patients were told to 
remain in bed, the foot of the bed was 
elevated 6 inches, and amidopyrine in 
doses of 5 to 10 grains was administered 
every three hours. If no relief was ob- 
tained 5 c.c. of 50 per cent solution of 
magnesium sulphate was administered 
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twice daily, intramuscularly, and from 
50 to 100 c.c. of 50 per cent solution of 
dextrose was administered intravenously. 
The magnesium sulphate was administered 
to lessen neuromuscular excitability and 
the 50 per cent dextrose was administered 
for its dehydrating effect and to relieve 
any cerebral edema which might be pres- 
ent. Parker said that the incidence of 
spinal headache after diagnostic puncture 
is 20 per cent. The incidence following 
spinal anesthesia in this series was 6.6 per 
cent. Treatment other than rest in bed with 
the foot elevated was rather unsatisfactory. 


CONCLUSIONS 


Properly induced spinal anesthesia, in 
which any of the approved methods is 
employed, produces complete freedom from 
pain in the operative field, and relaxation 
of the muscles. Operative exposure is 
facilitated. The dose of the drug is small, 
and is so placed that the maximal anes- 
thesia is obtained with the least general- 
ized toxicity. The maximal fall in blood 
pressure occurs early in the operation, 
when the patient is best able to withstand 
it. Mucous membranes are not irritated 
as they are with ether, and postoperative 
vomiting is minimal. The method may be 
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used for patients requiring emergency sur- 
gical procedures but who have slight infec- 
tion in the upper part of the respiratory 
tract. The incidence of postoperative pul- 
monary complications is not increased, 
and fluids can be administered earlier 
after operation than in cases in which 
general anesthesia has been induced. 

The method has its limitations. The 
patient is awake and may fail to cooperate. 
Faulty technique in administration is more 
obvious than it is with a general anesthetic. 
Nausea and vomiting during operation 
may necessitate the administration of 
supplementary general anesthesia. With 
the use of procaine, there is a definite 
limit to the duration of anesthesia. For 
operations in the lower part of the abdo- 
men that will exceed one hour in duration, 
satisfactory spinal anesthesia may be 
obtained by using for subarachnoid in- 
jection a mixture of pantocaine and pro- 
caine.’ For operations in the upper part of 
the abdomen that are time consuming, 


rather than unduly to increase the dose of 


the procaine or to employ pantocaine, 
supplementary general anesthesia is ad- 
vised. Puncture headache is aggravating 
to the patient; treatment is not entirely 
satisfactory, his stay in the hospital may 
be prolonged, but ultimate relief is assured. 
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PLASTIC OPERATION FOR THE REPAIR OF RETRACTED 
AND STENOSED COLOSTOMIES 


R. Russert Best, M.D. AND N. Freperick HICKEN, M.D. 


Department of Surgery, University of Nebraska 


OMAHA, NEB. 


ORTUNATELY, cicatricial stenosis 

and retraction of a colostomy stoma 

occur quite infrequently, for they 
present difficult therapeutic problems. Re- 
traction of the colostomy is most likely to 
occur in those patients who have a short 
colonic mesentery or a thick obese ab- 
dominal wall. Complete mobilization of 
the bowel by dividing its lateral peritoneal 
reflection frequently fails to provide a 
segment of sufficient length to reach the 
skin. Undue traction on this short in- 
testinal loop before a collateral circulation 
has been established may result in necrosis 
of the bowel followed by a fatal peritonitis. 
During the healing of these difficult 
colostomies, the skin margin creeps in 
from the entire circumference of the 
stoma at such a rate that the mucosal 
layer is not able to extrude and the infec- 
tion which is unavoidably present around 
the colostomy stimulates the fibrous tissue 
response, until in some cases the external 
orifice is practically obliterated. In such 
instances the colostomy tends to be 
irregular in its function, is embarrassing 
to the patient, and is usually associated 
with some distress. When, however, there 
is sufficient redundant bowel wall above 
the skin surface and the mucosal margin is 
everted, any narrowing can usually be 
corrected by digital dilatation. 

In the past, several plastic operations 
have frequently been necessary in attempt- 
ing to correct these abnormal colostomies, 
and even then a satisfactory stoma has 
not always been obtained. Such experiences 
stimulated us to develop a reparatory 
technique which has proved highly effective 
in correcting these conditions. We are not 
aware that it has been previously described. 

In plastic repair of a colostomy, there is 
°.ways the potential danger of opening 


the peritoneal cavity and spreading infec- 
tion. Definite precautions must be taken 
to minimize this risk. It has been our 


Fic. 1. Stump of colon is freed from surrounding tissues 
and interrupted sutures fix skin margin to tissues in 
sulcus at depth of wound. 


practice to place the patient upon a non- 
residue or clear liquid diet for at least 
twenty-four hours previous to operation. 
The night before operation, the colon is 
irrigated until the returning solution is 
clear. A colostomy irrigating apparatus 
previously described by one of us (R. R. B.) 
facilitates this step. At the operating room 
table, particular attention is directed 
toward thorough cleansing of the skin in 
the region of the contracted stoma. Like- 
wise, the terminal bowel is made as 
surgically clean as possible by repeatedly 
inserting small pieces of gauze soaked with 
an antiseptic solution into the opening. 
Finally a strip of gauze soaked with the 
solution is left within the stoma. The area 4 
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is anesthetized by local infiltration and an 
elliptical incision is made around the open- 
ing, leaving about a 1 cm. skin margin. 


Fic. 2. Mucosal layer is separated from muscular 
layer, everted and secured by interrupted sutures. 


The gauze wick and margin of the stoma 
are then grasped with forceps and by 
traction and sharp and blunt dissection 
an inch or more of large bowel is freed 
and lifted off the abdominal wall. 

The first important step is to fix the 
freshened skin margin to the tissues In 
the sulcus at the depth of the incision by 
interrupted No. o chromic catgut sutures, 
quite snug to the bowel wall but not 
penetrating it. (Fig. 1.) This serves as the 
first line of defense in preventing the bowel 
margin from retracting to the skin level 
by retarding any growth of skin into the 
mouth of the colostomy. 

The second important step is to excise 
the skin attached to the colostomy stump, 
and then to separate the mucosal layer 
from the muscular layer by sharp dissec- 
tion for a distance of !4 inch or more in 
the entire circumference of the bowel. 
The mucosal layer is then everted and 
secured to the serosal surface of the bowel 
with interrupted No. o chromic catgut 
sutures. (Fig. 2.) This acts as the second 
line of defense in preventing the skin from 
growing into the stoma and further assures 
a colostomy opening with the mucosal 
surface facing outward. 

The third and perhaps the most essential 
step of the technique is lifting the colon 
margin up from the surface of the ab- 
dominal wall and maintaining this traction 
for about four days until adhesions have 
anchored the bowel in its new position. 
This we accomplish by using a specially 
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constructed “‘rubber doughnut.” A silk- 
worm gut strand is threaded through a 
piece of 34 inch rubber tubing long enough 


Fic. 3. Stump of colon is retained in an elevated 
position by placing two sutures through bowel wall 
and over to upper surface of rubber doughnut. 


to surround the colostomy and tied so 
the tubing forms a “‘doughnut.” The ends 
of the tube are then fastened together 
with a silkworm gut suture. This “dough- 
nut” is placed around the colostomy 
and the bowel secured at the upper and 
lower angles by dermal sutures which 
pass through the bowel wall below the 
margin of the mucosal flap and out upon 
the upper surface of the rubber doughnut 
(Fig. 3). These two sutures elevate the 
margin of the stoma until adhesions have 
formed in the depth of the wound. The 
sutures may be removed on the fourth 
postoperative day. It is advisable to con- 
tinue with a non-residue diet the first three 
days after operation in order to diminish 
activity through the stoma. Beginning 
several days after release of the traction 
sutures, the index finger should be gently 
inserted into the stoma every other day 
to correct any deep narrowing that may 
tend to develop. This dilatation should 
be continued for a number of weeks, either 
by the doctor or by the patient. 

We have had excellent results with this 
procedure in the end type of permanent 
colostomy, but we have not had the 
opportunity to apply it to the loop 
variety. 
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PYOPNEUMOTHORAX OCCURRING AS A COMPLICATION 
OF ACUTE PULMONARY SUPPURATION* 


Corne.tius B. Woop, 


ST. CLARE, MICH. 


YOPNEUMOTHORAX occurring as 

a sudden and alarming complication 

of pulmonary suppuration introduces 
the necessity of immediate surgical inter- 
vention. The dramatic clinical picture 
of such a complication is not easily 
forgotten. The sudden evidences of marked 
shock, sepsis, and frequently severe respira- 
tory difficulty, demand from the surgeon 
immediate intervention and treatment 
directed not only toward the pyopneumo- 
thorax but also to the underlying pulmo- 
nary suppuration. The gravity of the 
clinical picture can usually be accounted 
for by the mechanical situation whereby 
air can escape from the lung into the 
pleural space but, either because of valve 
action or because the opening is beneath 
the fluid surface, cannot re-escape. Thus, 
rapidly mounting intrapleural pressure 
dictates immediate action for relief. 

Alexander! has stated that the correct 
diagnosis of the underlying pulmonary 
pathology is frequently impossible until 
the empyema has been drained. Until 
this has been accomplished, then, the 
surgeon must be guided in part by the 
laws of probabilities. What, then, are the 
probabilities concerning the underlying 
pathology, morbidity and prognosis of a 
case presented to the surgeon with a 
pyopneumothorax already present? 

The literature on this subject, other 
than those cases occurring secondary to a 
tuberculous pneumonitis, is exceedingly 
meager. According to Sergent and Iselin! 
and Baumgartner and Kourelsky, pleural 
eflusions secondary to abscesses of the 


‘Sergent, E., and Iselin, M. Abscess of the lung with 
pleural effusions. J. Thorac. Surg., 3: 109-133 (Dec.) 
1033. Discussion by Dr. John Alexander. 


lung may be grouped into three main 
varieties. 

The first group are the so-called pleural 
phlegmons, which result from the direct 
rupture of a pulmonary abscess into the 
free pleural space. With such a ruptured 
abscess a pyopneumothorax is necessarily 
formed. 

The second group are the localized, 
encapsulated, well walled-off collections 
of pus and air, which may result from the 
direct rupture of an abscess into a sealed-off 
area of the pleura. In such cases the respira- 
tory difficulty and mediastinal shift are 
of a lesser degree than those cases in the 
first group, for in the encapsulated cases 
the lung is sealed against the chest wall and 
compression of the remaining lung by the 
pneumothorax is impossible. 

The third group are the pleural effusions 
that originate from the spread of distant 
pulmonary inflammation outward to the 
pleural surface. No rupture or discharge 
of the abscess contents into the pleural 
space occurs, and thus pyopneumothorax 
is not present. The empyema present 
is not complicated by air or gas within the 
pleural space. 

It is upon cases in the first two groups 
that pyopneumothorax occurs as a compli- 
cation and in this paper only such cases 
will be discussed. Eighteen patients with 
this complication have been treated in the 
Peter Bent Brigham Hospital in the last 
twenty (or twenty-one) years and from 
their records and follow-up course this 
study is based. 


ETIOLOGY 


In all probability a localized pulmonary 
infection usually had been present in all 


* From the Surgical Clinic of the Peter Bent Brigham Hospital, Boston, Mass. 
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es these cases of pyopneumothorax. In this 


cases that a pulmonary abscess of some 


L 


Fic. 1. Fic. 2. 


Fic. 1. December 21, 1933. S. J., aged twenty-five. X-ray film of chest showing moderate consolidation of right 
lower lung. Two pulmonary abscess cavities were present. There was a small amount of fluid at right axilla. 
Films were taken one week before onset of pyopneumothorax. 
Fic. 2. December 27, 1933. S. J. Portable films taken one week after Figure 1. This cavitation occurred shortly 
after an exploratory chest tap, at which time 100 c.c. of turbid, amber-colored fluid were obtained. Heart and 
trachea were shifted to left and tension pyopneumothorax was present on right. Patient at this time was near 
v death. An immediate closed drainage thoracotomy with a large catheter was probably a life-saving measure. 


NoOvEMBER, 


associated with cavitation. In this analys s 


series it could be proved in 15 of the 18 of unselected cases of pyopneumothora., 
it was surprising to us that the inciden:e 


type had been present. It is probable that 
an abscess was present in 2 of the remaining 
3 cases. The clinical course seemed to 
indicate that such was the case, although 
this was not proved by x-ray or the 
findings at operation. Thus there were 
present large bronchopleural fistulae which 
must have resulted from an abscess. 

The abscesses in these 15 cases were 
secondary to pneumonia in g cases (60 
per cent). In 4 instances (26.6 per cent) the 
abscesses occurred secondary to some 
Operative procedure in the mouth, such 
as tonsillectomy or dental extraction. In 
only 2 of these cases (13.3 per cent) was 
tuberculosis present, and in each instance 
this was a severe ulcerative tuberculosis 


of tuberculosis was so low. It would seem 
from these figures that the surgeon might 
be able to prophesy against the presence 
of tuberculosis as the cause of pyopneumo- 
thorax in cases with this clinical picture. 


CAUSE OF THE RUPTURE 


The pyopneumothorax in nearly half 


of the cases occurred insidiously, and 
secondary to the pulmonary suppuration. 
In this group it is probable that the rupture 
of the abscess occurred slowly, as a direct 
extension of the original inflammation 
outward to the pleural surface. In the 
remaining cases, however, the onset °f 
this complication was of a more dramat:c 
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appearance. Thus in 2 cases the rupture dangers that are present when the chest 
yes observed to occur during a violent is tapped in the presence of a pulmonary 


cighing attack, following which pleural abscess. 


‘Smith, D. T. The diagnosis and treatment of 
pu'monary abscess in children. J. A. M. A., 103: 971- 


97. (Sept. 29) 1934. 


seldom the correct diagnosis is made from 
the bedside study of the patient, without 


Fic. 3 Fic. 4 
Fic. 3. January 3, 1934. S. J. Films of chest one week after closed drainage. Marked pneumothorax was present, = fn ; 
but satisfactory drainage had been obtained and patient was clinically much improved. teal 
; Fic. 4. October, 1934. S. J. Films of chest eleven months after onset of illness. Patient is clinically cured. Empyema Ss 
: sinus and pulmonary abscess have healed. Except for intrapulmonary fibrosis and thickened pleura and re- ee 
generated rib, x-ray shows no evidence of pathology. Patient is leading an active, normal life. at 
pain developed with sudden rapidity, the ws 
DIAGNOSIS 
: temperature became more elevated, and 3 
; respiratory difficulty more marked. In a The diagnosis of this complication by % 
f little less than one-half of the cases (44 physical findings is difficult and frequently bans 
4 per cent of the total) the rupture could impossible. In many cases, however, the - 
; be traced to some diagnostic procedure in evidences of a previous pulmonary path- PP. 
the hospital. One was caused by broncho- ology which is complicated by a sudden Bet" 
scopy and 2 developed following pneumo-_ change in the clinical symptoms and signs pay 
thorax treatments for chronic pulmonary make the diagnosis somewhat evident. Ch 
abscess. In the 5 remaining cases the pyo- This change consists in the sudden or Ss 
pneumothorax developed immediately fol- gradual development of marked respiratory aa 
} lowing the aspiration of the pleural space. distress with increasing pulse and fever, ue 
q The dangers of such procedures in the and on examination mediastinal displace- Pd 
presence of a pulmonary abscess are ment to the opposite side and signs of 4 
known! and these statistics prove the great increase in ty mpany above a fluid a 
level. Nevertheless it is surprising how Nf 
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(1) Repeated aspirations. There were 
3 patients treated by this method, and all 


the additional study of x-ray films. It 
is Our experience that these patients have 


been so ill that a thorough examination 


Fic. 4. 


of them died. A study of their recor:ls 


Fic. 6. 


Fic. 5. C. W., aged thirty. Postero-anterior films showing multiple fluid levels. There is present a pyopneumo- 
thorax and multiple abscesses of lung. In this case lung is in places adherent to chest wall and there is no medi- 


astinal shift. 


Fic. 6. C. W. Horizontal films of same patient taken with patient on his left side, diseased chest being upright. 
This shows more clearly multiple abscesses with their fluid levels. A pyopneumothorax is present. This patient 


did not suffer from marked respiratory embarrassment. 


of the chest is so disturbing to the patient 
that it is often withheld. 

Laboratory findings are not distinctive. 
The white blood count rarely rose above 
20,000. Although high fever and rapid 
pulse would indicate marked constitutional 
reaction, the leucocyte count averaged 
between 15,000 and 18,000. 


TREATMENT 


The number of cases in this series is 
small, but nevertheless some rather inter- 
esting data are to be obtained from the 
study of the methods of treatment. It 
must be said that these cases were not all 
treated on the surgical ward, and thus 
varied types of therapy were carried out. 


would indicate that 2 of them were very 
ill and the prognosis so hopeless that a 
similar result might have been expected 
from any form of therapy. The third case 
should have been an ideal one as regards 
the expectation of a good result. Similar, 
almost uniformly fatal results following 
this type of treatment in tuberculous 
pyopneumothorax have been reported by 
Berry.* Its obviously unsound surgical 
principle and poor results warrant no 
further comment. 

(2) Closed drainage alone. There were 
4 cases treated by this method. Seventy- 


3 Berry, F. B. Tuberculous pyopneumothorax with 
pyogenic infection. J. Thorac. Surg., 2: 139-153 
(Dec.) 1932. 
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five per cent of these patients died; probably froma No. 24 toa No. 30 French. 
the remaining patient was temporarily Smaller catheters easily block and become 
cured, but suffered a recurrence twenty- obstructed, allowing a rapid accumulation 


Fic. 7. 


R 


3 


ete 


Fic. 8. 


Fic. 7. C. W. Same patient three weeks after drainage of pleural space, first by multiple closed drainage and 
secondly by two open thoracotomies. There is a partial pneumothorax in upper half of chest. A small area of 
encapsulated empyema opposite fourth costochondral junction still remains undrained. 

Fic. 8. C. W. Same patient two and one-half weeks later. He was greatly improved and had no fever. Pulse re- 
mained, however, at 100-110 and there was a moderate amount of foul sputum each day. Pyopneumothorax 
and empyema were practically cured. Catheter visualized in film leads to abscess within lung. Death occurred 


six months later. Of course these cases 
may in part represent cases of closed 
drainage that did not respond sufficiently 
to this therapy to warrant a second open 
operation, and it may be that this group 
should be considered as a part of the third 
group. 

The deaths in this group were due in 
one case to the severity of the infection 
and to a continuation of this original 
pulmonary suppuration. The other 2 died 
in all probability because of the altered 
dynamics of respiration and the unsatis- 
factory function of the closed drain. It 
scems Important that if closed drainage 
is to be used a large catheter be inserted, 


suddenly nine days after this film was taken from a massive hemoptysis. 


of air within the pleural space, and a 
dangerous tension pneumothorax may 
develop. 

(3) Closed drainage followed by open 
thoracotomy. Six patients were treated 
by this method. Sixty-six per cent of these 
were cured. If those cases of closed drainage 
alone and this group are considered as one, 
the combined mortality amounts to 50 
per cent. Many of the most seriously ill 
patients were treated in this group. The 
mortality is high, but those patients who 
died did so, not from inadequate treat- 
ment, but from other complications which 
developed from the pulmonary suppura- 
tion. Thus of the 2 deaths in this group, 
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one resulted from a _ metastatic brain 
abscess, the other from a sudden violent 
pulmonary hemorrhage. 
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duration to immobilize the mediastinum 
and mediastinal flutter and respiratory 
embarrassment are not apt to occur wit! 


Fic. 9. C. W. Photograph of right lung in Case 11 at autopsy. Postmortem examination showed pyopneumothorax 
to be cured except for sinus tract leading to abscess within lung. Multiple pulmonary abscesses can be seen in 
lower lobe. As is so frequently the case in deaths with this condition, fatality was due, not to pyopneumothorax, 
but to further complication of original pulmonary suppuration. 


(4) Initial open thoracotomy. Five pa- 
tients were treated by this method. Eighty 
per cent of these were cured. In general, it 
seemed from a study of their records that 
these patients were as seriously ill as those 
patients in any of the other groups. 
Respiratory difficulty following immediate 
initial thoracotomy in this group was 
not marked, and certainly not as severe 
as in some of the cases treated by closed 
drainage with a small catheter. The single 
mortality in this group was caused by en- 
tering the chest at operation outside of the 
encapsulated area of pyopneumothorax. 

In general, it seems to us that initial 
closed drainage with a large catheter, and 
this procedure followed in a few days’ to a 
week’s time by open thoracotomy, offers 
the safest prospect of a cure. This is 
especially the procedure of choice if the 
x-ray shows numerous pockets of fluid 
and air. However, initial open thoracotomy 
in this series has produced the most 
satisfactory immediate and end-results. 
Such a procedure has many theoretical 
points in its favor. The pulmonary sup- 
puration in all cases has been of sufficient 


an open chest. A more satisfactory immedi- 
ate thorough drainage is obtained, and the 
cavity may be explored and the drainage 
wound placed in the most dependent 
locality. Initial thoracotomy is certainly 
indicated if the x-ray shows an encapsu- 
lated pocket of pyopneumothorax. Such a 
procedure should be done under local 
anesthesia in an area in which a pleural 
aspiration has shown pus and air to be 
present. The incision should be vertically 
placed so that if the base of the cavity Is 
not entered, the incision may be carried 
downward to its base. 


CAUSES OF DEATH AND END-RESULTS 


In 10 out of the 18 cases of pyopneumo- 
thorax the patients died during hospitaliza- 
tion, a mortality of 55.5 per cent. The 
causes of death may be summarized as 
follows: 

(1) Extension of the pulmonary sup- 
puration; 3 cases (30 per cent). 

(2) Complications (due to the pulmo- 
nary abscess, not to the pyopneumo- 
thorax): two brain abscesses, one throm- 
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|.osis of aorta, one pulmonary hemorrhage; 
cases (40 per cent). 

(3) Altered pulmonary mechanics re- 

lting from operation; 3 cases (30 per 
nt). 

The subsequent course of these 8 pa- 
tents listed as cured has been studied as 
far as possible. Of especial interest is the 
fate of the pulmonary abscess subsequent 
to its rupture into the pleura. It is logical 
to presume that such a rupture would be 
nearly as adequate a means of draining the 
abscess as a surgically performed thoracot- 
omy and drainage of the abscess. This has 
proved to be the case in these 8 patients, 
for in only one of them has the pulmonary 
abscess remained unhealed. This patient 
has been followed for eight years and the 
abscess is still present, though entirely 
inactive. Remarkably enough, this patient 
had a bronchopleural fistula which entirely 
closed over, leaving the abscess undrained 
and still active. The empyema cavity has 
entirely closed and there is no drainage, 
and the patient is symptomatically cured. 
The other 7 have remained healed for an 
average of three and one-half years. There 
have been no recurrences of the pulmonary 
abscesses. Although a recurrence of the 
empyema occurred in one case, this has 
subsequently been entirely cured. The 
follow-up studies have shown that one 
patient subsequently developed a mini- 
mum pulmonary tuberculosis. 

All of these patients at the present time 
are carrying on normal activity and appear 
to be in good health. It would seem from 
such a study that, if a patient with 
pyopneumothorax survives the critical 
period which surrounds the immediate 
postoperative convalescence, his chances 
for complete recovery are good. Thus those 
who survived for twenty days after opera- 
ton with only two exceptions lived to 
enjoy good health. | 


CASE REPORTS 


Case 1. Surg. No. 45505. S. J., male, 
enty-five years of age. Three weeks before 
mission to the hospital this patient developed 


Wood—Pyopneumothorax 


American Journal of Surgery 295 


what was apparently an attack of influenza. 
Following this he developed marked pleuritic 
pain, cough, and suddenly during a paroxysm 
of coughing he brought up a pint of foul 
greenish pus. Since this time and before admis- 
sion to the hospital, he raised a cupful of foul 
sputum each day. 

On admission into the hospital, December 14, 
1933, he was acutely ill, and had a fever rang- 
ing from 100° to 102°F. The lower portion of 
the right chest was dull to percussion. There 
was a loud coarse pleural friction rub present 
and the lower two-thirds of the anterolateral 
right chest. Here the breath sounds were 
bronchovesicular to bronchial in character and 
the tactile and vocal fremitus was increased. 
Coarse bubbling rales were heard over this 
area. There was no shift of the mediastinum. 
The urine was normal. The white blood count 
was 17,500, red blood count, 4,320,000; hemo- 
globin, 86 per cent; smears showed 82 per cent 
polymorphonuclears, 13 per cent lymphocytes, 
4 per cent mononuclears, 1 per cent eosino- 
philes, and no basophiles. A clinical diagnosis 
of pulmonary abscess was made. 

An x-ray of the chest on December 21 
showed a localized area of consolidation deep 
in the right lower lung. There were two cavities 
in the area of consolidation. The larger one 
was lateral and about 3 cm. in diameter. The 
lungs elsewhere were clear except for a small 
amount of fluid in the right axilla. X-ray 
diagnosis was pulmonary abscess. 

During the course of a week the patient’s 
condition became progressively more severe 
and there were signs of gradually increasing 
fluid in the right chest. Accordingly the chest 
was tapped and 100 c.c. of turbid amber- 
colored fluid obtained. There was no evidence 
at this time of air within the pleural space, but 
within a few hours after the tap his condition 
became worse. The respirations increased 
markedly and became embarrassed, and the 
patient was cyanotic. The mediastinum and 
heart were shifted to the left. A succussion 
splash was heard. A portable x-ray film showed 
a pyopneumothorax on the right, with the 
heart and trachea displaced to the left. 

The patient was near death. An immediate 
closed drainage was carried out. A _ large 
catheter was inserted into the ninth interspace 
and a large quantity of very foul thin greenish 
fluid and gas was drawn off. Following this 
the patient’s condition was greatly improved 
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and, though catheter drainage did not thor- 
oughly drain his pleural space, he was no longer 
critically ill. A bronchopleural fistula was pres- 
ent. The pneumothorax remained but, relieved 
of its tension, caused few symptoms in the 
patient. 

One month after the original closed drainage 
a resection of the right eighth rib with open 
drainage was carried out. The patient’s con- 
dition rapidly improved and he was discharged 
home approximately three months after admis- 
sion to the hospital. There were still present 
a small area of pneumothorax, a moderately 
draining sinus, and considerable intrapul- 
monary fibrosis on the right. The pulmonary 
abscess had healed and the vital capacity was 
3200 c.c. 

Frequent check-ups have been made on his 
condition. At the present time (October, 1934) 
eleven months after the onset of his illness, he 
is apparently entirely well and normal. He is 
actively engaged in work, his sinus is closed, 
and the x-ray films of his chest, except for 
intrapulmonary fibrosis, thickened pleura, and 
regenerated rib, are normal. 

Case ul. Surg. No. 46190. C. W., male, 
thirty years of age. Four months before admis- 
sion the patient had a cold, pleurisy and a mild 
cough, with a moderate amount of sputum. 
Following this attack the patient was able to 
get up and be about for two weeks, but it 
then became necessary for him to remain in 
bed because of weakness, a productive cough, 
and increasing amount of sputum, which 
gradually became very abundant and foul. 

On admission into the hospital his temper- 
ature was 100°F., respirations 30, pulse 110. 
Laboratory studies showed the white blood 
count to be 20,800; red blood count, 3,430,000; 
hemoglobin, 70; and smear showed 8g per cent 
polymorphonuclears and 11 per cent lym- 
phocytes. Examination showed the left lung 
to be normal. The right chest was resonant 
throughout its upper one-third, and from the 
fifth interspace posteriorly downward the lung 
was flat. In the upper one-third there was some 
bronchial breathing and a few moist rAles. 
In the lower two-thirds the breath sounds were 
practically absent. 

X-ray examination with oblique and hori- 
zontal films with the patient on the left side 
showed multiple fluid levels in the right chest. 
The largest and highest extended entirely 
across the chest, obviously a pyopneumo- 
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thorax. The others were lower and smaller and 
apparently in the lung, suggesting multiple 
lung abscesses. Diagnosis was pyopneumo- 
thorax and pulmonary abscesses. 

Shortly after admission multiple closed 
thoracotomies were carried out and abundan: 
foul pus and air obtained. Following this an 
x-ray of the chest showed marked clearing of 
the right chest though the lung fields remained 
clouded. An open thoracotomy was carried out 
two weeks after admission to the hospital and 
one week later it was necessary to do another 
open thoracotomy on the anterior chest. Two 
large cavities were opened and drained abun- 
dantly. A bronchopleural fistula was present. 

The patient’s condition seemed very satis- 
factory. He coughed up but little sputum. His 
cavities were closing, the temperature, pulse 
and respirations were normal, and the patient 
was up and about the ward. Fifty days after 
admission into the hospital he had a slight 
hemoptysis. The next morning he suddenly had 
a massive pulmonary hemorrhage and died 
within ten minutes of its onset. 

Postmortem examination showed completely 
satisfactory drainage and healing of the 
pyopneumothorax. There were multiple pul- 
monary abscesses within the lower right lobe, 
one of which had eroded into the pulmonary 
artery. 


SUMMARY 


Non-tuberculous pyopneumothorax oc- 
curs most frequently as a complication of a 
pulmonary abscess. The presence of such 
an abscess may remain obscure until 
several days following surgical drainage 
of the empyema, but its presence may 
be safely prophesied at the onset of the 
pyopneumothorax. Tuberculosis in un- 
selected cases with general suppuration 
is rarely the etiological factor. 

The rupture of such an abscess into 
the pleural space usually occurs during 
its acute stage, while active destruction 
of pulmonary tissue is still going on. Thus 
such patients, always nearly in extremis, 
are overwhelmed with infection and sepsis 
and mechanical interference with respira- 
tion. Only immediate surgical intervention 
can offer hope for life. Other cases no 
doubt occur following diagnostic proce- 
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cures in the chest. Aspiration of the 
chest in the presence of virulent infection 
within the lung itself carries with it the 
danger of producing a pyopneumothorax. 
Similarly, artificial pneumothorax as a 
method of treatment for chronic pulmo- 
nary abscess may rupture the abscess 
into the pleural space, and so produce 
pyopneumothorax. 

The diagnosis of this condition is fre- 
quently impossible or inconclusive by 
physical examination. X-ray films offer 
the most satisfactory evidence, although 
the aspiration of pus and abundant gas 
from the pleural space proves that the 
abscess has ruptured into the pleura. 
The clinician may strongly suspect the 
presence of such a lesion when a patient 
with a severe pneumonitis rapidly develops 
increased respiratory difficulty, pleuritic 
pain, and a shift of the mediastinum to 
the good side. 

We believe that closed drainage with a 
large catheter and slight negative pressure 
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offers the safest immediate treatment. 
Constant attention, however, must be 
given to insure that the catheter never 
becomes blocked. This should be followed 
in about a week’s time by an open thora- 
cotomy. Many patients who have had 
pulmonary suppuration for a moderate 
length of time can tolerate initial open 
thoracotomy and such cases probably con- 
valesce more satisfactorily with this form 
of treatment. The bronchopleural fistulae 
close rapidly in all cases and without the 
aid of special therapy. 

Death occurred in 55 per cent of the 
cases. At least 70 per cent of these deaths 
were the direct result of the severity of the 
pneumonitis and of complications arising 
not from the pyopneumothorax but from 
the pulmonary abscess and infection. An 
abscess ruptured into the pleura, if the 
patient survives the immediate postopera- 
tive period, practically always heals itself. 
Such patients may expect, with good care, 
a future of normal activity. 
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BENIGN FIBROUS TUMORS OF THE MALE BREAST* 


Trpor DE CHOLNOKY, M.D. 


Associate in Surgery, Columbia University; Assistant Surgeon, Post Graduate Hospital 


NEW YORK CITY 


HE records of the Stuyvesant Square 

Hospital for the last decade include 

1872 cases of breast disease of which 
119 occurred in the male; 17 of these were 
malignant and 102 were benign. 

Among the benign male breast conditions 
treated and operated upon in_ the 
Stuyvesant Square Hospital were the 
following: 


Developmental changes: unilateral.............. 8 
Hypertrophy (gynecomasty)................... 3 
Hemangioma cavernosum...................... I 
Inflammation, acute (mastitis)................. I 
Inflammation of the nipple.................... I 
1 
Sebaceous cyst of the breast.................... 3 
Sebaceous cyst of the nipple.................... 7 
Tumor (no pathological diagnosis obtained)... . . . 2 
102 
TABLE | 
ANALYSIS OF BREAST TUMORS IN FEMALE AND MALE 
PATIENTS 
| 
| Ratio 
Fe- | % | Male Both, c of 
male sexes sexes 
| € 
| 
Inflammatory | 
changes........ 604 34, 46 38 650, 35) 7.6 
Benign tumors. ...| 607, 34. 56 48 663 35 9.0 
- 
Malignant tumors. 542! 31 17 14 459) 30 3.0 
PSA 1753 100 119 100 1872100 6.8 


* From the Skin and Cancer Unit of the Post-Graduate Hospital, Columbia University, Carl Eggers, m.p. Surgica! 


This article deals with benign tumors of 
the male breast, with special reference to 
fibroadenomas. 

The first noticeable work on benign 
tumors of the male breast, was that by) 
Velpeau in 1847 on the “Maladies du 
sein.”’ In 1858 a second case of adenoma in 
a patient aged eighty-five was mentioned 
when Sir Astley Cooper emphasized the 
difference between benign and malignant 
tumors of the breast. After these Lehert, 
Cruveilhier, Foucar, Virchow, Bryant, 
Horteloup, Lutel, Bean, Landry, Guegan, 
Gangitano, Franco, Leaf, Russell, David, 
Grupen, Yoshida Cornil, Flurian, Du- 
quesne, Barril and others, mentioned in 
this article, reported observations on fibro- 
adenoma in the male breast. 

The estimated incidence according to 
various authors follows: Geldmacher 0.8 
per cent, Schuchardt 2 per cent, Poulsen 
1.5 per cent, Williams 1 per cent, Finsterer 
1-2 per cent. Schuchard found 25 benign 
neoplasms among 469 collected cases of 
male breast tumors (5.3 per cent). 

Most reports in the literature deal with 
single cases. Larger numbers of collected 
cases have been reported by Manger, 
Jamanoto, Palermo, Neal. Tumors of the 
male breast are usually accidental dis- 
coveries arising without apparent reason. 
The most frequently mentioned cause is 
trauma, such as the oft-repeated small 
injuries which are observed in the laboring 
class. Williams found it 84 times in 30 
cases. Le Dentu, Palermo, and Manger 
found trauma in the etiology of their col- 
lected cases in 30 per cent, Jamonoto in 
23 per cent. We found only 4 cases among 
our 36 patients in which antecedent traum: 
could be established (11 per cent). Thesé 
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-pparently traumatic tumors appeared 
-fter intervals of one year, six months, 
-hree months and one month. 


Curve showing greatest number of fibroadeno- 
mata according to age. 


I. 


Fic. 


Among other factors influencing tumor 
formation in the male breast latent inflam- 
mation is described, as for example, a 
Staphylococcus albus infection with at- 
tenuated virulence later was followed by a 
benign new growth. 

Virchow pointed out the painful nature 
of the incipient tumor. This was noted in 
2 of our male patients. 

The male breast in contrast to the female 
breast has no biological or physiological 
activity and therefore tumor formation 
cannot be ascribed to the female functions 
such as menstruation, pregnancy, lactation 
and above all the menopause. There are no 
normal hypertrophies and rhythmic pro- 
liferative and regressive changes, so 
pronounced in females. There do occur, 
however, during the life of the male, 
certain developmental changes, for in- 
stance, the infant breast sometimes secretes 
a fluid known as “‘witches’ milk” probably 
due to the effect of the supposed hormone 
of lactation, circulating in the mothers 
»!ood and probably transferred to the 
child during the intrauterine life or through 
‘he mother’s milk soon after birth. Dur- 

ig early childhood a small button of 
breast tissue persists beneath the areola 
‘n male children although in most of the 


cases it is perhaps less marked than that 
seen in the case of females. At the time of 
male puberty the residual breast tissue 


Fic. 2. Fibroadenoma of male breast. 


normally undergoes atrophy as the second- 
ary male characteristics assert themselves. 
During the active years of adult life and 
middle age the normal male breast ex- 
hibits little breast tissue but as the vigor 
of the male declines with advanced age the 
male breast may show hypertrophy and 
even the histological changes of chronic 
mastitis. In this way the male breast shows 
in some degree the changes of hypertrophy 
and atrophy corresponding to the hormonal 
influences typical of the various phases of 
male sex life. 

Examination of normal male mammary 
glands at different ages reveals that there is 
a similar histological state in every age, 
finally arriving at the senile regressive 
metamorphosis. The terminal portions of 
the lobules in older men disappear, there 
remains only increase in the number of 
ducts in elastic tissue (Yoshida, Takahata). 

Since fibrous tissue seems to predominate 
in the benign tumors of the male breast it 
may be that the male sex hormones stimu- 
late the formation of fibrous tissue to a 
comparatively greater degree than the 
female sex hormones, which seem to cause 
a greater proliferation of epithelial 
elements. 

The recent discovery of McCullough, 
Cutaley, Steimmel and Lower of the Crile 
Clinic that the over-secretion of “inhibin,” 
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new male sex hormone, results in the 
enlargement of the prostate gland, 
indicates that other growth-stimulating 


Fic. 3. Fibroma of male breast of a boy nine and one- 
half years of age showing diffuse growth of fibrous 
tissue without gland acini. 


hormones may still be undiscovered among 
which one may play an important role 
directly or indirectly in the production 
of tumors of the male breast. While it is 
not yet definitely determined that the 
presence of the testicular secretion inhibits 
growth formations in the male breast, it 
should be noted that Laquer and B. Zondek 
have succeeded in producing fibrous tumors 
in the male animals by injections of female 
sex hormones. Heyman succeeded also in 
inoculating fibroadenomas in male and 
female animals (rats) and found that in 
young animals true fibrosis was more 
marked than in advanced ages. 

The diffuse fibrosis of the adult male 
breast may be a physiological involution, 
as Berka has suggested, but in younger 
persons (one of our patients was a nine 
year old boy) another explanation must be 
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found and a role ascribed to internal 
tumor-genetic factors, such as disturbances 
of internal secretions, focal biochemical 


e breast, dense fibrous 
stroma with scattered enlarged acini. 


changes, etc., after trauma is carefully 
eliminated. Adenofibroma in young men 
may accompany the condition termed 
adolescent mastitis (Speese). Borst be- 
lieves that fibroadenoma originates in 
chronic interstitial mastitis. 

From an anatomical standpoint it would 
be interesting to determine whether the 
smaller size of the male breast as compared 
to the larger female breast has any bearing 
upon the smaller number of tumors occur- 
ring in the male breast. The numerous 
other causes described in the literature 
seem to have only theoretical significance. 

As we see some authors consider fibro- 
adenoma, a tumor; others consider it an 
involution of the gland. 

Borst, Ribbert, Beck, Aschoff, Schneller, 
and others found tumors at all ages. 
Our series shows: one case in a boy nine and 
one-half years of age; 2 cases at twelve 
years, and 3 cases at fourteen years, and 
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one case at sixteen years. Seven patients 
were between twenty and thirty years; 

between thirty and forty years; one 
between forty and fifty years; 5 between 
iifty and sixty years; 6 between sixty and 
seventy years; 5 between seventy and 
eighty years and one at eighty years of 
age. The tumors seem to be most fre- 
quently found between the age periods of 
ten to twenty-five years and sixty to 
seventy years, i.e. during the period of 
adolescence and senility. 


TABLE II 
ANALYSIS OF AGE OCCURRENCE 


Ages. . I-9 10-19 20-20]30-39 0-49 50-50 60-60 70-79 80-89 
| | 
Right... |: | 2 3 | 2 
« | | 2 ls 3 3 I 
Both. | | | 
Total rs ? 7 2 2 4 6 5 I 


If the age of incidence of fibroadenoma 
of the male breast be expressed by a graph 
(Fig. 1) it will be seen that the curve 
presents two peaks of incidence. These 
years (ten to twenty-five; fifty to eighty 
years) correspond to adolescence and 
advanced age, periods of life when endo- 
crine disturbances are most likely to occur. 
Many of the young patients present 
evidence of slight or moderate retardation 
of sexual development, while a significant 
number of elderly patients exhibit the 
changes of marked sexual decline. 

Fibroadenoma occurs in either breast. 
Williams observed slightly more in the 
right then in the left breast. We found more 
on the left than right side: 21 as against 15 
(one bilateral). 

Griffen reported a case wherein in the 
short interval of four weeks a fibroadenoma 
appeared in the other breast after the 
removal of one on the opposite side, but 
the interval may be longer (four years in 


one of our cases and seven and twelve years 


in Gangitano’s 2 cases). 
Tumors characterized by swift onset are 
usually observed in the heavy laboring 


classes of all races. The duration before 
treatment is sought is generally from weeks 
to years. 


SYMPTOMATOLOGY 


In the majority of cases there are no 
symptoms other than the spontaneous 
appearance of the growth. Sudden marked 
pain, or slight pain of stabbing or pricking 
character is sometimes observed, due 
probably to the irritation or compression 
of the nerve endings at the affected area, 
but in the majority of cases there is little 
or no discomfort. Tenderness to touch or 
pressure is occasionally present. 

The tumors are rarely multiple. The 
size varies from that of a pea to that of a 
man’s fist. The consistency may be hard or 
soft, with sharply demarcated or poorly 
defined contours such as characterize those 
seen at older ages. The surface is smooth 
or lobulated. The mass is freely movable 
under the skin and it is usually not adher- 
ent to the underlying and surrounding 
tissues. Adherence to the skin and neigh- 
boring breast tissue, with retraction of the 
nipple, may be observed in patients of 
advanced age, simulating malignancy 
pseudofixation as we observed in some of 
our patients between sixty and eighty 
years of age. The nipple may be rarely 
fixed (3 of our cases). In one of our patients, 
a boy of fourteen, the tumor was also 
adherent to the skin. The fixation of the 
skin from the histological point of view is 
not similar to that of the “peau d’orange”’ 
of a carcinoma where the malignant cells 
blocking the subjacent I[ymph_ vessels 
stretch the epidermis .by a lymphatic 
edema, or the retraction of the A. Cooper 
ligaments or milk ducts seen in a scirrhous 
carcinoma. The fixation of the skin and 
nipple is the result of the increase of the 
benign new growth element between the 
ligaments suspensoria Cooperi or main milk 
ducts. This is easy to understand when one 
recalls that the male fibroadenomas are 
diffuse, not encapsulated tumors. No 
pigskin appearance of the overlying skin 
was observed. 
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The tumors are found in all parts of 
the breast without any site of predilection. 
On transillumination (when it can be 
used on the flat male breast) a_ well- 
marked shadow is occasionally seen; often 
there is no evidence of the tumor. The 
variation seems to depend upon the con- 
sistency of the stroma. Small axillary 
lymph nodes may be palpable. These 
usually are soft, located on the same side 
as the tumor or on both sides and are 
without pathological significance. 


PATHOLOGICAL EXAMINATION 


This confirms the clinical impressions 
of the physical examination. In general one 
finds a_ well-defined, rarely ill-defined, 
tumor with smooth lobulated surface, 
single but sometimes multiple. 

The size of the tumor varies from a few 
millimeters to several centimeters in diam- 
eter. The shape is round or oval, seldom 
irregular. The consistency is frequently 
as hard as a contracting muscle but it may 
be soft as an uncontracted muscle. On 
section these tumors present a homo- 
geneous grey-white fibrous consistency, 
which varies in shape according to the 
direction of the cut of the interwoven 
fibrous fascicules. There may or may not 
be a definite border if the new growths, and 
often fine vacuoles are perceptible be- 
tween the fibrous fascicules. 

Smaller or larger axillary nodes could be 
palpated sometimes on both sides without 
definite pathological changes, after years 
of observation at our follow-up clinic. 

According to the amount of fibrous 
tissue and its relation to the glandular 
structures one may differentiate: 

(a) Fibroma: Absence of recognizable 
acini; great increase of homogeneous pure 
fibrous connective tissue containing more 
or less elongated nuclei. The tumor con- 
stitutes nothing but fibrous tissue. 

(b) Adenoma: Here one finds production 
of new glandular elements; acini and 
ducts are in preponderance. A capsule 
surrounds the tumor. The pure adenoma 
is rare in the male breast (Grupen). 
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(c) Adenofibroma and fibroadenoma: Fi- 
brous tumors with scattered alveoli and 
ducts generally are classified in two groups. 

(1) Pericanalicular: Fibrosis surrounds 
the ducts and acini, forming definite 
circumscribed tumor masses. Increasing 
in quantity it chokes the epithelial cells, 
they undergo pressure, atrophy, deform 
and finally disappear, so that nothing may 
remain but fibrous areas arranged in 
concentric formations. 

The soft tumors are infiltrated by 
serum. On section they appear edematous, 
which is mucus or ‘fatty degeneration. 
They may be infiltrated by calcareous 
material and they may actually be ossified. 
In all our cases we found pericanalicular 
fibroadenoma more or less characteristic. 

(2) In the intracanalicular variety the 
ducts and acini are enlarged by the 
growth of connective tissue which grows 
into their lumen and spreads it out into 
clefts or channels giving the appearance 
in sections of nodules of connective tissue 
covered by epithelial cells. 

The ducts are round or oval, slightly 
enlarged, covered with two or more layers 
of cylindrical epithelium with basally 
placed round or oval nuclei. The cells are 
pale, presenting more or less proliferation 
but without malignant characteristics. 
The duct acini may contain more or less 
desquamated epithelium. These fibrous 
tumors may present cystic, myxomatous, 
hyaline, colloid or malignant changes. 

The pathological study of our series of 

male breast conditions failed to show any 
sharply outlined or encapsulated growths 
such as are common in female breasts in 
which the sections usually reveal an intra- 
canalicular or pericanalicular fibroma. The 
tumors are diffuse and occupy a part or 
the whole of the breast mass. While 
fibrous on section, they do not show any 
gritty or hard areas which would lead to a 
gross diagnosis of carcinoma. The excised 
tissue varied from areas 4 cm. to IO cm. 
in surface area where the whole breast was 
removed and from 1.5 to 6 cm. where 
tumor masses were removed. Microscopical 
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xamination showed gland acini separated 
y varying amounts of stroma. Some 
-cini were lined by a single layer of cells, 
thers by heaped-up cells or papillary 

-ogrowths. The stroma in a few cases show 

pericanalicular arrangement. There was 
marked edema in one case and _ basic 
jegeneration of the stroma in several. 
/n none was there evidence of any encapsu- 
lated growth. Lymphoid infiltration was 
present in about half of the cases in varying 
amounts, but in all the acini were enlarged 
with the exception of one tumor which 
was a simple fibroma in the skin without 
cland elements. Fibroadenoma, or cystic 
fibroadenoma would apply to this series 
of tumors with an accompanying mastitis 
in part of the cases. The inflammatory 
changes are not marked and the term 
cystic mastitis would probably not apply 
here. 

Lukowsky advises an exact microscopical 
examination of the diffuse fibrotic breast, 
because of the danger of the possible 
carcinoma especially in the cystic variety of 
fibrosis. 

De Quervain, Kuru, Sudzuki, Blood- 
good, and others described the transforma- 
tion of benign fibroadenoma into a malig- 
nant growth and also stated that fibroma- 
tosis may give rise to malignancy. Gilbert 
and Wainright believe that many malignant 
growths have developed from previously 
unnoticed or neglected benign tumors. 
Owens and Eisendrath reported a case 
where a pre-existing fibroadenoma evi- 
dently became cancerous. 


DIFFERENTIAL DIAGNOSIS 


Differential diagnosis is easy in young 
individuals when the tumor is well defined 
and freely movable, but it becomes difficult 
in advanced ages, especially when the 
tumor has become adherent to the skin. 
There may also be retraction of the nipple 
and fixation to the surrounding tissues 
with palpable lymph nodes suggesting a 
malignant growth. In such cases only the 
nicroscopic examination of the excised 
‘umor will give an exact diagnosis. Schu- 


chard mentions a case of fibroadenoma 
wherein a radical operation was performed 
by mistake. 

Gynecomasty is characterized by diffuse 
hypertrophy of the whole breast tissue. 
Chronic mastitis presents multiple nodules 
of shotty granular character slightly pain- 
ful on pressure. Cysts (rare) may be 
differentiated by puncture or transil- 
lumination. Adolescent mastitis is featured 
by tender tumefaction. The skin may 
be reddened and pressure over the areola 
obtain serous discharge. Other specific 
inflammations are recognized by bac- 
teriologic and microscopic serologic exam- 
inations. Rare tumors (myxoma, lipoma, 
chendroma, angioma, myoma) give clinical 
symptoms sometimes characteristic, of- 
ten only differentiated on pathological 
examinations. 

Malignant changes: Carcinoma: When 
large series of tumors of the male breast 
are collected from the literature, calcula- 
tion discloses that 70-85 per cent are 
carcinomatous. Malignant tumors thus 
outnumber benign tumors in the ratio of 
almost 10:1. In our material, however, 
malignant tumors of the male breast 
were relatively rare and comprised only 
14 per cent of the total male breast 
tumor cases as compared to 30 per cent 
fibroadenoma. This is an illustration of 
the wide variation encountered when 
statistics of a single hospital are considered. 
Malignant tumors of the male breast are 
featured by the classical symptoms of 
advanced tumor with irregular limits, 
hard consistency, adherence to the skin 
and surrounding tissues, changes in con- 
tour, early ulceration and metastases to the 
lymph nodes of the axilla. It is impossible 
to diagnose the early stages of malignant 
tumors, and give an exact diagnosis in 
advanced ages. These can be obtained by 
pathological examination of the excised 
tumor by frozen section during the 
operation. 

Sarcoma of the male breast may originate 
in a pre-existing fibroadenoma (Cheatle 
and Cutler). This may occur, in order of 
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their frequency, approximately 2 per cent, 
fibrosarcoma, adenosarcoma, myxosar- 
coma, lymphosarcoma, and myosarcoma 
and chloroma. Differential diagnosis of 
sarcoma from fibroadenomas and especially 
from rapidly growing cellular fibroadenoma 
is only possible by histological examination 
in the early stages. When the lesion is 
advanced, sarcomas may be more easily 
differentiated as they are well defined, 
movable, lobulated, elastic, rapidly grow- 
ing, large tumors, not attached to skin 
and surrounding tissues. The diagnosis is 
facilitated if a tumor, of long standing 
and having remained stationary for years 
or only slowly increased in size, suddenly 
assumes rapid growth, increasing in size 
two and three fold within a few weeks. 


TREATMENT 


The treatment of fibroadenomas is 
surgical. If the tumor is beneath the 
nipple or adherent to it, simple mastectomy 
is advised. If the tumor is free from 
adhesions they may be enucleated to- 
gether with the corresponding breast tissue 
through a radial incision on the breast, 
with good ultimate cosmetic result. 


SUMMARY 


Out of 119 cases of male breast disease 
recorded in the last decade in the Stuy- 
vesant Square Hospital 102 were benign 
and 17 were malignant tumors. The sub- 
ject of this study is the group of 36 fibrous 
tumors of the male breast. The youngest 
patient in the available literature present- 
ing such a tumor was nine and one-half 
years of age, and the oldest on our record is 
eighty years of age. 

The tumors probably arise as_ the 
effect of hormonal imbalance and are 
most frequently encountered in early adult 
life and in old age. 

Fibroadenomas occurring at all ages are 
benign tumors with no evident tendency of 
malignant degeneration. 

Histological study usually shows a dif- 
fuse growth throughout a large part of the 
breast w ithout definite encapsulation. 
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Pseudofixation of the overlying skin 
and nipple was noted in a few cases. 

In advanced age these fibrous tumors 
may simulate malignant tumors. Treat- 
ment should be surgical, the operation 
planned according to the size and location 
of the tumor. Simple excision of the tumor 
or simple ablation of the breast suffice. 

Pathological examination should always 
be done to determine the character of the 
growth before radical mastectomy is per- 
formed in doubtful cases. 
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MEDICAL CARE OF THE SURGICAL DIABETIC 


K. EtsENBuD, M.D. 


Associate Physician, Harlem Hospital 


NEW YORK CITY 


HE time to begin the treatment of the 

surgical diabetic is before the diabetic 

becomes surgical. Just as a nation 
must hold itself in preparedness to defend 
itself against invasion by an outside enemy, 
so must a diabetic patient hold himself in 
preparedness to fight infection as well as to 
meet the exigencies of a surgical operation. 

The abnormal chemical fluids which 
bathe the tissues of the untreated diabetic 
as well as the state of dehydration make 
him a poor surgical risk. On the other 
hand, the correctly treated diabetic is 
able to withstand infection and makes as 
nearly as good an operative risk as the 
non-diabetic. 

By a correctly treated diabetic, | mean 
a diabetic that is not undernourished, that 
ingests about 100 gm. of carbohydrates per 
twenty-four hours, whose urine is kept 
consistently sugar free with or without 
insulin, and whose blood is normal or 
moderately above normal. 

It is to be remembered, however, that the 
carbohydrate tolerance of a diabetic is 
lowered and that the action of insulin is 
rendered less effective in the presence of 
(1) mnfection, (2) anesthesia, (3) severe 
trauma. In view of this it becomes neces- 
sary in the presence of any of these condi- 
tions to readjust the diet and insulin 
of the patient so as to meet the additional 
impairment of carbohydrate metabolism. 


A young girl, eighteen years old, was sugar 
free on a diet of 90 gm. carbohydrate per 
twenty-four hours without insulin for two 
years. She developed an axillary abscess. 
This so damaged her carbohydrate tolerance 
that she required 100 units of insulin per day to 
metabolize the same amount of carbohydrate. 


It is also to be remembered that the 
ketogenic-antiketogenic ratio is lowered in 
the presence of the foregoing conditions. 
It therefore becomes imperative to reduce 
the fat portion of the diet in order to avoid 
acidosis. 

In view of the disease being so widely 
prevalent, diabetes should be suspected 
in every surgical patient and steps taken 
to exclude it. A negative casual specimen 
is not conclusive, particularly, as is apt to 
happen with the sick, when food is curtailed 
or vomited; neither is a normal fasting 
blood sugar conclusive, as mild diabetics 
may show normal blood sugars on fasting. 
When in doubt, give the patient glucose by 
mouth or clysis, and test urine one hour 
afterwards. This procedure will reveal the 
moderate form of diabetes and save the 
patient from a sudden unexpected diabetic 
acidosis. 

On the other hand, it must also be 
remembered, that not every case of gly- 
cosuria, even if associated with hyper- 
glycemia, is a true case of diabetes. 


A patient was brought into the hospital in 
deep coma. The urine contained 4 plus glucose 
and ketone bodies. The blood sugar was 
400 mg. per 100 c.c. Autopsy revealed a massive 
cerebral hemorrhage. A woman was brought 
into the hospital in coma with a history of 
having had a convulsion before admission. 
Her urine contained glucose and ketone bodies. 
Autopsy revealed cerebral neoplasm. 


A careful history when possible and a 
physical examination will usually lead us 
to a correct diagnosis. Then again; we 
must think of renal glycosuria, which is 
never associated with hyperglycemia. 


* From the Harlem Hospital. Read before the Eastern Medical Society. 
395 


STAY 
= 
¥ 
ate 
2 
| 
| 
% 
q 
ot 
4 
| 
, 4 
1 
| 
| 
| 
4 
>t 


306 American Journal of Surgery 


It is impossible to formulate a routine 
standard treatment for the management of 
the diabetic requiring surgical care, as the 
details of the procedure will vary with the 
individual metabolic state of the patient; 
as well as with the nature of the surgical 
condition for which the patient is to be 
treated. I shall attempt, however, to 
bring out a few general principles governing 
the medical care, by taking four clinical 
types as a basis for discussion. 

Type 1: The treated diabetic requiring a 
surgical operation for a condition which is 
not accompanied by infection. Here we are 
dealing with a patient that is not under- 
nourished, that is not dehydrated. His 
diet is balanced and his blood chemistry 
is satisfactory. The preoperative prepara- 
tion of such a patient is rather simple. 
He should be given a liberal amount of 
water for twenty-four hours before the 
operation. Two hours before operation he 
should receive one-third the amount of 
carbohydrate contained in his prescribed 
daily diet, which should be given in the 
form of glucose. For instance, if his daily 
diet is 120 gm. of carbohydrate he should 
receive 40 gm. of glucose in the form of one 
glass of orange juice to which are added 
15 gm. of powdered glucose. As regards to 
insulin, if the patient is an insulin case, 
give him a few units more than the regular 
morning dose. If he is not an insulin case, 
insulin—a small dose, say 7 units—should 
be given if his fasting blood sugar is about 
110 or more. So much for preoperative 
care. 

Postoperative care: The rationale of 
postoperative care of a diabetic is better 
understood if we remember that whereas 
the normal person has a_ considerable 
amount of glycogen stored in his liver, mak- 
ing it safe for him to go for a day or more 
without ingesting carbohydrates, the dia- 
betic is glycogen poor, and if no glucose 
is ingested his metabolism will consist of 
endogenous protein and fat giving rise to 
serious acidosis from which he may lapse 
into coma. Seventy-five grams of COH in 
twenty-four hours is sufficient. So, im- 
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mediately following the operation, give 
the patient 1000 c.c. saline containing 
25 gm. glucose, either by clysis or intra- 
venously, depending on the condition of 
the patient. The drop of blood pressure 
is the best guide because the absolute 
blood pressure is not a criterion. This 
should be accompanied by insulin, the 
dosage to be determined by the known 
carbohydrate tolerance of the patient. 

Do not resort to rectal administration of 
glucose, for glucose is not absorbed to any 
extent by the rectal mucosa. The Murphy 
drip may be used to augment the supply of 
saline. 

Feeding by mouth should be resumed as 
soon as the surgical condition permits it. 
Put the patient on his prescribed diet and 
insulin, but reduce the fat figure for a 
few days in order to avoid acidosis. 

Occasionally it may be necessary to keep 
up extra-oral feeding for several days. 
Patient W. B. was operated on for ruptured 
gastric ulcer. For five days he was fed on 
intravenous infusion of saline, glucose and 
insulin, 

Type u: A correctly treated diabetic 
requiring an operation for a condition which 
is accompanied by infection. As stated 
before, infection lowers the carbohydrate 
tolerance and impairs the action of insulin. 
This must be taken care of by raising the 
dosage of insulin enough to attain a 
negative urine. Preoperative treatment 
consists in giving the patient two hours 
before the operation 500 or 1000 c.c. of 
saline by clysis containing 30 gm. of glucose 
with insulin. Dosage of insulin is to be 
determined by the known tolerance of the 
patient for carbohydrates and also by the 
blood sugar. Postoperative care is the same 
as for Type 1. 

Type 1: An untreated diabetic or an 
incorrectly treated diabetic requiring an 
operation for a condition not accompanied bv 
infection. The patient is not fit for oper- 
ation. Take your time. Balance the pa- 
tient’s diet, obtain a satisfactory blood 
sugar. A blood sugar up to 170 is not 
contraindicated, in fact it may be advisable 
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elderly diabetics in whom we may 
xpect myocardial damage. Under-nutri- 
‘on should be corrected. Often, however, 
operation is indicated in spite of the 
sresence of extreme undernutrition. The 
‘ollowing case Is an illustration: 


Patient G. A. was admitted into surgery 
‘or a cyst adenoma involving the entire left 
»reast. Routine examination of urine and blood 
revealed the existence of diabetes. She was 
thereupon transferred to the medical service. 
[Examination revealed a colored woman, fifty- 
seven years old, 4 ft. 9 in. in height, weighing 
-3 lb., 40 per cent underweight. She was put 
on 1800 calories which was nearly double her 
theoretical caloric requirement. With the aid 
of insulin she was rendered sugar free. But in 
spite of the high caloric diet she failed to gain 
weight. Thereupon, we increased her diet to 
2200 calories, and again there was no gain in 
weight. We decided to do a basal metabolism 
to determine her actual caloric requirement. 
Clinically there was not a suggestion of a 
thyrotoxicosis. The thyroid was not palpable, 
her pulse was normal in rate, there were no 
tremor and no eye signs, she was emotionally 
stable. Her basal metabolism, however, re- 
vealed a rate of plus 48. This was checked and 
found correct. Small doses of Lugol’s solution 
were of only temporary avail. Not making 
any headway we decided to subject her to a 
breast amputation, in spite of her being 40 
per cent underweight, on the theory that her 
high metabolism was caused by the absorption 
of degenerative material in her breast. Strange 
to say, after her breast was amputated, metab- 
olism fell to normal, she began to put on weight 
and gained 35 pounds in a few months. The 
pathologist reported adenocarcinoma. 


Tvpe iv: An untreated diabetic requiring 
surgical care for an infectious or inflam- 
matory condition. Such a case is a true 
emergency. 

The patient is dehydrated; hyper- 
elycemia usually reaches high figures; 
acidosis rapidly develops. Such a patient 
is potentially a case of coma. 

Treatment must be prompt and inten- 
sive. The patient must be constantly 
\-atched. With the consent of the surgeon, 

peration should be postponed for as many 
“ours as is consistent with the safety of 
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the patient from the surgical point of view. 
During this time, intensive methods should 
be employed, first to control acidosis, 
second to overcome the dehydration and 
third to diminish glycosuria. This must be 
done quickly or the situation gets beyond 
control. 

If the patient does not show evidence of 
clinical acidosis, he may be treated by 
hourly administration of one half glass 
of orange juice, and 10 units of insulin, 
until the patient becomes sugar free, when 
orange juice without insulin should be 
given until urine shows one plus sugar. 
If clinical evidence of acidosis or de- 
hydration is present, then the case should 
be treated as though the patient were 
in actual coma. 

The management of such a patient will 
become more intelligent and more exact 
if we bear in mind the two separate factors 
that enter into the clinical condition of 
diabetic coma, namely, ketosis, which can 
be overcome by the administration of 
glucose and insulin, and secondly, de- 
hydration and salt depletion, which is 
more difficult to overcome, and which, in 
my opinion, is the more dangerous of the 
two. Dehydration and salt depletion are to 
be overcome by the administration of 
saline. 

As the hyperglycemia induced by the 
administration of glucose leads to diuresis, 
the treatment of ketosis is to a certain 
extent antagonistic to the treatment of 
the dehydration. The key to the successful 
treatment of diabetic coma lies in properly 
balancing the administration of glucose 
and insulin with the water metabolism. 

A correct chart of intake and output of 
fluids including the vomitus is absolutely 
essential to attain the desired objective. 

Treatment of such a patient should begin 
with a hypodermic injection of 40 units of 
insulin followed by an intravenous infusion 
of 500 c.c. of saline if the blood pressure is 
normal or of 1000 c.c. if the blood pressure 
is subnormal. This should be followed 
by a continuous drip at the rate of 300 c.c. 
of saline containing 25 gm. of glucose, per 
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hour. Insulin should be given at hourly 
intervals being guided as to dosage by 
urinary findings. If 4 plus give 30 units, if 
3 plus give 20 units, if two plus give 15, if 
one plus give 7, and if the urine is negative 
give no insulin, but continue the 
intravenous drip until sugar reappears in 
the urine when you can resume the admin- 
istration of small doses of insulin. 

If the condition of the patient is poor, 
larger doses of insulin should be given. 
On the other hand, if the condition of the 
patient is improved as indicated by the 
blood pressure, quality and rate of pulse 
and character of breathing, then irrespec- 
tive of urinary findings reduce the insulin 
considerably and give it at longer intervals. 

Should the patient after two or three 
hours show a negative water metabolism, 
reduce the amount of glucose per hour, and 
if necessary omit it entirely, and continue 
the drip and hourly dosage of insulin until 
the water metabolism shifts from the 
negative to the positive phase. 

It is often asked, and with a certain 
amount of justification, why should glucose 
be given in the presence of glycosuria and 
hyperglycemia? Why should not insulin 
alone be given? A brief theoretical con- 
sideration of carbohydrate metabolism 
in relation to protein and fat leads us to 
but one conclusion, namely, that glucose in 
large quantities is indicated irrespective of 
the degree of glycosuria or hyperglycemia. 
We know that for every 100 mg. of glucose 
per 100 c.c. of blood, we have roughly 
speaking 6 gm. of glucose contained in the 
blood. A patient whose blood sugar is 
400 mg. has an excess of 300 mg. This gives 
us 18 gm. of glucose which we must get rid 
of. With insulin and the elimination of 
glucose by the kidney, this should be 
readily accomplished, but it is not, since 
the blood is constantly re-supplied with 
fresh glucose. Where does this supply 
of glucose come from? The acidotic patient 
has no glycogen stored in his body. The 
answer is that it comes from the destruction 
of endogenous protein and fat. But since 
protein and fat are ketogen-forming 
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bodies, liberal amounts of glucose should be 
given to stop their burning. Twenty-five 
grams per hour supply 100 calories which is 
what is about required by the diabetic 
patient in acidosis. 

The intravenous drip makes it possible 
for us to gradually feed the blood with 
small quantities of glucose: 25¢9 gm. per 
minute, which approaches the normal 
supply of glucose by the liver in the 
non-diabetic. 

Gastric Lavage: In severe acidosis the 
stomach exudes a coffee-ground fluid often 
in large quantities. This should be gotten 
rid of by gastric lavage, in order to avoid 
acute dilatation of the stomach. 

Blood Pressure: Blood pressure should 
be taken hourly as this is the best guide by 
which to judge the condition of the patient. 
In order not to disturb the patient too 
much by the hourly studies, insert a 
retention catheter, insert and fix a 
Rehfuss tube and keep blood pressure cuff 
on arm. 

Stimulants: The value of stimulants is 
doubtful. Adrenalin and pituitrin are 
antagonistic to the action of insulin. 

Anuria: This may develop as a complica- 
tion. It may be due to a fall in blood pres- 


_sure, which is very serious, or it may be 


due to the fact that the body is retaining 
fluids, which is beneficial and is only 
temporary. The condition of the patient 
will indicate the causative nature of the 
anuria. 

A superficial abscess containing a pocket 
of pus should be evacuated. This may turn 
the tide. 

Postoperative Care: Postoperative care 
of such a diabetic will require an intra- 
venous drip of saline, glucose, and insulin, 
until the patient fully reacts. Feeding by 
mouth should be resumed as soon as the 
surgical condition permits. The diet should 
begin with 70 carbohydrate, 50 protein and 
50 fat, and insulin according to individual! 
indications, governed by the general princi- 
ples discussed previously. 

In the course of certain infections, 
particularly in certain types of gangrene or 
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in blood-stream infections, we are often 
confronted by a persistent hyperglycemia 
often as high as 300 mg. or more with a 
negative urine. This is a bad prognostic 
sign. In trying to reduce the blood sugar 
by forcing large doses of insulin, great 
care must be exercised to avoid hypo- 
elycemia, as this is apt to develop with 
great suddenness. Such a case with fatal 
results is reported in the textbook on 
diabetic surgery by McKittrick and Root 
and should serve as a warning. 

Should a severe hypoglycemia occur 
administer glucose until it appears in the 
urine. The mere clinical improvement Is not 
suflicient as the patient may lapse, as has 
happened in the aforementioned case, into 
another state of hypoglycemia. 

In this brief discussion I have touched 
upon the general principles only. But each 
patient is an individual problem and the 
problem in the same patient may change 
from time to time. All these variations 
must be met accordingly. 

In conclusion, let me urge that we treat 
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our diabetics early and correctly and there 
will be less infection and a reduced diabetic 
mortality. 


SUMMARY 


With proper medical care the diabetic 
may be made nearly as good a surgical risk 
as the non-diabetic. 

Diabetes should be suspected in every 
surgical patient and steps taken to exclude 
It. 

It is impossible to formulate a routine 
treatment applicable to every patient. 
In this paper we have divided the surgical 
diabetics into four types, viz. (1 and 2) 
the treated diabetic requiring a surgical 
operation for a condition (1) unaccom- 
panied and (2) accompanied by infection, 
and (3 and 4) the untreated or incorrectly 
treated diabetic requiring’ surgery for a 
condition (3) not accompanied and (4) 
accompanied by infection. Details of pre- 
operative and postoperative treatment 
are given for each type. 
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most important, drug av ailable to 

the physician is opium with its 
derivatives, especially morphine. The ad- 
vantages which particularly morphine 
possesses are, however, tempered by some 
very undesirable side actions inherently 
possessed by this otherwise so valuable 
drug. More important perhaps than all 
other disadvantages is the great tendency 
to habit formation based to a large extent 
on the euphoria which follows its adminis- 
tration. Preoperatively and postoperatively 
again the paralyzing action on intestinal 
peristalsis is a most disagreeable secondary 
effect. In many cases also the close associa- 
tion of the analgesic and soporific actions 
are to be decried. Although in some 
instances this quality may be desirable, it is 
certainly not so under other conditions. 

Because of these facts substitutes for 
morphine, especially derivatives of opium 
or morphine, have been searched for which 
would be as free as possible from undesir- 
able secondary actions. 

One of the most promising of such deriva- 
tives seems to be dilaudid (dihydromor- 
phinone hydrochloride) which has a greater 
analgesic than soporific effect and which, 
according to reports in the literature which 
I can corroborate, is not followed by 
the euphoria resulting from the use of 
morphine. Thus while dilaudid is un- 
doubtedly habit forming to a certain 
degree, it must be less so than morphine on 
this account alone. The question of habit 
formation of course must be carefully 
investigated. In so new a drug as dilaudid 
it is scarcely possible to give a definite 
answer because the simple addiction to a 
drug does not mean true habit formation. 


er of the most important, if not the 
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After all, there are addicts to caffeine, 
aspirin, etc., drugs which in the true sense 
are non-habit forming. Finally true addic- 
tion can only be measured by the develop- 
ment of tolerance and the severity of the 
withdrawal symptoms. 

Because of the favorable results reported 
in the literature we decided to try out 
dilaudid on the gynecological servive of the 
New York Post Graduate Hospital and 
Medical School (Columbia University). 
Our first trials were failures. We used the 
recommended dose of 1! gr. dilaudid 
(equivalent to about 1¢ gr. morphine) and 
although this dose preoperatively and post- 
operatively is reported as being sufficient, 
found it entirely insufficient for our 
patients. Perhaps this was due to our type 
of patients, mainly excitable Jewish women, 
who are used to “getting a needle” and 
being put to sleep. For such patients any- 
thing short of this will be and indeed often 
is, unsatisfactory. 

After this most inauspicious beginning, 
I tried a second series of about 25 cases 
when I had charge of the service, and in 
judging the results obtained in this smal! 
series, | would say that dilaudid merits a 
trial with a larger number of carefully 
checked-up patients. 

I at first used hypodermic injections of 
146 gr. dilaudid, combined in the same 
way as the morphine had been, with 
liso gr. atropine one-half hour before 
operation. The narcotizing effect of this 
dose was ample, but we did have some 
respiratory disturbances, especially at the 
beginning of anesthesia. I purposely quote 
no figures as the series is too small to 
calculate percentages. In evaluating the 
respiratory depressive effect of the dilaudic 
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a these cases, one must take into considera- 
‘on that I found the dilaudid to exert its 
‘ull effect decidedly sooner than the 
~orphine. Since now some of the patients 
-re called for operation sooner than 
~xpected, an injection of morphine might 
not yet have taken hold as much as the 
faster acting dilaudid, thus giving more 
respiratory depression than would occur, 
other things being equal. However I felt 
despite all this that dilaudid was to be given 
in as small a dose as possible. I therefore 
for the rest of my cases used !%o gr. 
dilaudid, and this seemed to be about the 
lowest effective and best dose. As far as 
the patients were concerned, I could notice 
no difference during operation between 
those who had received morphine and 
those who had had dilaudid. 

Postoperatively, however, a decided dif- 
ference was noticed in the dilaudid cases. 
Except in difficult operations all the women 
who had received dilaudid had less vomit- 
ing and distention and complained less of 
“cas” and had a softer and flatter abdomen 
than those patients who had received 
morphine. This was a great comfort to the 
patients. 

Postoperatively I also used dilaudid 
mainly by injection, and again !%o gr., 
since smaller doses and also the supposi- 
tories of 194 gr. were not sufficient to 
comfort our type of case unless combined 
with some other hypnotic, a procedure 
| did not adopt, because I did not want to 
cloud the picture I was attempting to 
appraise. I have the impression, and with 
so small a series it can be but an impression, 
that especially in the perineal plastic cases 
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the patients were able to voluntarily empty 
their bladder sooner after dilaudid than 
after morphine. This is a most valuable 
point, if it can be corroborated. 

In order to evaluate more specifically 
the question of postoperative distention, 
I ran a second series of about an equal 
number of cases when on service again. 
Instead of using dilaudid, however, I used 
morphine, but employed no lap pads at all 
in the abdomen and reduced all intra- 
abdominal manipulations to the absolute 
minimum. As a result, these patients 
showed almost the same lack of disten- 
tion as those treated preoperatively with 
dilaudid. The conclusion, of course, is obvi- 
ous. Minimum intra-abdominal manipula- 
tion and dilaudid preoperatively will best 
avoid postoperative abdominal distention. 

I also tried dilaudid in patients with 
pelvic inflammation. Here I could see no 
advantage of dilaudid over morphine. 


SUMMARY 


Summarizing, I would say that dilaudid 
in proper dosage is an adequate substitute 
for morphine. It is about three to four times 
as strong as morphine in its narcotizing 
effect, and perhaps five times as strong in 
analgesic action. With some types of 
patients this lack of soporific effect may be 
a detriment. Dilaudid, to judge from my 
small series, inhibits intestinal peristalsis 
much less than morphine and appears to 
affect the bladder similarly. In conclusion, 
the well known value of minimum intra- 
abdominal manipulation may again be 
stressed. 
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nary report drawing attention to 

the use of iodochlorhydroxyquinoline 
(vioform, N. N. R.) in the treatment of 
the vaginitis associated with Trichomonas 
vaginalis (Donné) in the vaginal discharge. 
The clinical picture, which has been sufli- 
ciently described by P. Brook Bland et al.,! 
Stein and Cope,? and others, needs no 
further comment. The question raised by 
Hibbert® as to the réle of other organisms 
in the causation of the vaginitis heretofore 
attributed to the trichomonas is not 
within the scope of this report. 

The utilization of todochlorhydroxy- 
quinoline is based upon the satisfactory 
experiences others associated with us have 
had with it in the treatment of protozoan 
infestations of the gastrointestinal tract, 
following the work of David, Johnstone, 
Reed and Leake.? It was felt that its success 
in this type of infestation warranted a trial 
in trichomoniasis of the vagina. 

Eighty-five women complaining of leu- 
corrhea have been examined for tri- 
chomonas during the last eighteen months. 
Of these, 22 had symptoms of irritation 
and an accompanying vaginitis. Of these 
22, 19 showed trichomonas in hanging 
drop preparations. We have found the 
hanging drop method, using normal saline 
as the medium, to be not only the most 
accurate but simplest means of diagnosis. 
Vaginal swabs immersed in a few cubic 
centimeters of saline solution when placed 
in an incubator will show motile organisms 
for a period of six hours. Moderate drying 
causes motility to cease after which diag- 
nosis is difficult. The organisms cannot be 
readily detected in a stained slide. 


herewith is a prelimi- 
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Or the 19 patients noted as having 
infestation with trichomonas, the majority 
had received more than one type of treat- 
ment before the use of iodochlorhydroxy- 
quinoline was attempted. They had pre- 
viously either not been benefited or had 
had recurrences. Earlier methods of treat- 
ment were as follows: 

1. Drying of the vaginal mucosa followed 
by packing with tampons of 5 per cent 
aqueous solution of mercurochrome. The 
packs were removed in twenty-four hours 
and sodium bicarbonate douches were 
taken between treatments. The average 
number of treatments were three a week 
for four weeks. In this group were 16 
patients, of whom 6 had recurrences in 
two months or less, 5 were unbenefited, 
and 5 could not be traced. 

2. Scrubbing the vaginal mucosa with 
tincture of green soap followed by packing 
with methylene blue, after the method 
described by Greenhill.* The average series 
of treatments were 2.75. Lactic acid 
douches were used by the patients in 
the intervals between scrubbings. Eleven 
women were managed in this manner. Of 
these 3 had recurrences in three months, 4 
had recurrences in two months or less 
and 2 were unbenefited. Contact was lost 
with 2 in the group. 

3. Cleansing and drying the vagina with 
insufflation of powdered acetarsone (stovar- 
sol) after the technique used by Gelhorn.*® 
Sodium bicarbonate douches were ordered 
between treatments. The average number 
of insufflations was 2.5 a week for three 
and one half weeks. Fourteen patients were 
so treated, all of whom had recurrences in 
one month or less. 
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4. Cleansing the vagina, followed by 
applications of Lassar’s paste, as advised by 
‘\leegman.’ Four women were treated, of 
whom 3 had recurrences in two months or 
less and one could not be followed. 

5. Elliott treatment. Average number of 
treatments in this group were 15, one every 
other day. Sodium bicarbonate douches 
were taken on alternate days. The five 
women who received this treatment were 
not benefited. 

6. Iodochlorhydroxyquinoline 6.66 per cent 
suspension of the powder in glycerin. One 
half ounce of the suspension was inserted 
in the vagina followed by double tampons 
to retain the material. The tampons were 
removed in twenty-four hours and a warm 
water douche taken. Treatments were 
given on alternate days. The average 
number of treatments was 6, requiring 
about two weeks’ time. Fourteen patients 
received this management. Of this num- 
ber, 5 have had no recurrences for five 
months; 6 have had no recurrences for 
four months; 2 have had no recurrences 
for three months; and one, no recurrence 
for two months. 


COMMENT 


The utilization of 6.66 per cent of the 
active ingredient as a suspension in glyc- 
erin is empirical. One-half ounce of this 
suspension equals the average daily dose 
by mouth for intestinal infections. Lesser 
concentrations have not been tried. There 
have been no toxic or irritative manifes- 
tations. Argument relative to the mode of 
action of the preparation used and reasons 
for failure with other methods are left 
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for later communications. Our results 
with dry powder insufflations have been 
uniformly unsatisfactory. Criteria of cure 
were disappearance of the organism from 
the discharge, disappearance of the dis- 
charge itself and absence of vaginitis or 
symptoms thereof. 


CONCLUSION 


A preliminary report of 14 patients suf- 
fering from vaginitis associated with tri- 
chomonas vaginalis infestation, who have 
been treated with iodochlorhydroxyquino- 
line is presented. The use of iodochlorhy- 
droxyquinoline appears more satisfactory 
in this group than any other previously 
tried method. In the patients under obser- 
vation there have been no recurrences up 
to five months. 


REFERENCES 


1. BLANp, GoLpsTeIn and Wenricn. Vaginal tricho- 
moniasis in the pregnant woman. J. A. M. A., 
96: 157, 1931. 

2. Stein and Cope. Trichomonas vaginalis (Donné). 
A preliminary study. Am. J. Obst. e Gynec., 
22: 368, 1931. 

3. Hispert, G. F. Significance of streptococcus in 
trichomonas vaginalis vaginitis. Am. J. Obst. & 
Gynec., 25: 465, 1933. 

4. Davin, Jounstone, Reep and Leake. The treat- 
ment of amebiasis with iodochlorhydroxyquino- 
line (vioform N.N.R.). J. A. M. A., 100: 1658, 
1933- 

. Greennitt, J. P. Vaginal discharge due to tricho- 
monas vaginalis. Am. J. Obst. e> Gynec., 16: 870, 
1928. 

6. GELHORN, G. The treatment of trichomonas vagin- 
itis with acetarsone (stovarsol). J. A. M. A., 

100: 1765, 1933. 

7. KveeGman, S. G. Trichomonas vaginalis vaginitis, 
a common cause of leucorrhea. Surg. Gynec. Obst., 

51: 552, 1930. 


w 


4 
‘Sk 
€ 
| 
| 
| 
\ 
3 
2] 
a 
| 
| 
: 
3 
{ 


ONGENITAL absence of the vagina 
is a not uncommonly encountered 
anomaly of the female genital tract, 
and at times it falls to the lot of the 
gynecologist to attempt the formation of a 
vagina for a patient with such a develop- 
mental defect. In reviewing the operations 
devised for this purpose we find that they 
are essentially variations of two _ basic 
principles; utilizing either labial or inner 
thigh skin flaps, or resorting to the use of 
segments of small bowel or rectum. These 
procedures are fraught with danger of 
primary mortality or, what may prove 
worse, irreparable morbidity. The use of 
skin flaps, although not hazardous to life, 
opens large avenues for secondary infection 
and sloughing. Because of this, convales- 
cence is protracted, and the resulting 
scar tissue, In contracting, defeats the 
original purpose by causing an atresia 
of the newly formed vaginal tube. Fol- 
lowing certain previously described tech- 
nical procedures for the use of bowel seg- 
ments in the formation of a vagina, it is 
necessary to resort to laparotomy. This 
in itself is a serious drawback, since any 
opening into the abdominal cavity by way 
of the anterior abdominal wall is courting 
mortality. These operations involve re- 
section of a portion of the bowel with 
anastomosis, procedures which are notable 
for their primary mortality from peri- 
tonitis, and their secondary difficulties 
with subsequent bowel narrowing and 
obstruction. The author has felt the 
necessity for a more simple procedure, 
believing that it is more advantageous to 
have a live patient with no vagina than a 
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woman subjected to operations which 
might result in death or permanent 
disability. 

It was thought that by canalization 
from the mid-vulvar region upward be- 
tween the bladder and rectum it would be 
possible, by blunt dissection, to form a 
serviceable vagina of scar tissue which 
could be maintained as a patent tube by 
the continuous use of dilators. This method 
was applied in the following case with a 
very pleasantly surprising end-result. 


REPORT OF CASE 


B. G., colored female, twenty-six years of 
age, was admitted to the gynecologic service 
at the Cook County Hospital on November 
23, 1931. Her complaints were that she had 
never menstruated, that she had been having 
recurrent left lower abdominal quadrant pain 
for the past ten years, and that her vagina 
was closed. Although she had never men- 
struated there had been coming at regular 
monthly intervals recurrent cramping pain in 
the left lower abdomen which lasted for three 
days. An abdominal operation had been done 
for the alleviation of this condition two years 
previously. At that time it was found that she 
had a double uterus, normal appearing fallopian 
tubes, and normal appearing ovaries. The 
appendix was removed, and the patient was 
advised that her genital condition was not 
amenable to treatment. There had also been a 
previously unsuccessful attempt at vaginal 
dilatation. 

Nothing of significance was found in the 
general physical examination except that the 
normal female body characteristics were pres- 
ent, insofar as fat and hair distribution, breast 
development, and external genital appearance 
were concerned. The clitoris was present and 
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sponded to stimulation in a normal manner. 
‘he vaginal opening barely admitted the tip 
the examining finger for the distance of 


about one inch, and above this there was no 
signs of further patency. Rectal examination 
gave no information of any significant value. 

On December 11, 1931 an attempt at dilata- 
tion and packing was made, but when the 
patient was again seen on January 18, 1932 
the findings were essentially those present at 
the time of the first examination. On January 
29, the patient’s vagina was again dilated a 
sufficient amount and the tract formed by 
this dilatation was very tightly packed. The 
patient was observed for a period of two weeks 
with repacking every other day during this 
interval. She was discharged with specific 
instructions for obtaining and using proper 
\aginal dilators. 

She was not heard from again until February 
(0, 1934 when she returned for examination 
because she wished to be married and the 
artificial vagina had narrowed since the dilata- 
t on. On examination we were greatly surprised 
‘» find a well-epithelialized vaginal tube that 
‘cmitted the two examining fingers tightly, 
bat which had the depth of a normal vagina. 
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The lining of this tube was uninterruptedly 
smooth throughout. On February 23 the vagina 
was dilated and packed, and a piece of the 


Fic. 2. Largest size rectal dilator in artificial vagina 
showing length and breadth of vagina. 


lining membrane was removed for biopsy. 
The packing was renewed every other day for 
ten days and then the patient was provided 
with graduated metal rectal dilators and 
instructed as to their proper and continuous use. 

The biopsy report revealed the presence of a 
thickened squamous epithelium which had the 
characteristics of true skin. Because of this 
appearance the pathologist felt that this 
epithelium had originated from the incised 
hymeneal ring and had grown up into the tract 
in the healing process. (Fig. 1.) 

On March 16, 1934 the patient appeared for 
final inspection. She had been using the dilators 
according to instructions and it was possible 
to insert the largest size dilator into the vagina 
without difficulty as is shown in Figure 2. 


TECHNIQUE 


A point on the hymen mid way between 
the urethra and anus is selected and a 
small transverse incision is made through 
the skin. By blunt dissection with the 
fingers, the bladder and rectum are sepa- 
rated, care being taken in this dissection 
not to injure either of these vital struc- 


‘ Fic. 1. Biopsy of vaginal wall showing epithelialization. —- 
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tures. In order to make certain of the 
limits of these viscera it might be well to 
insert a urethral sound into the bladder and 
to have the assistant keep one finger in 
the rectum throughout the time of dis- 
section as a precaution against inadvertent 
damage. Very little difficulty should be 
encountered in making a tract of sufficient 
length and diameter to approximate the 
dimensions of the normal vagina. Care 
must be taken not to enter the peritoneal 
cavity unless one can palpate a cervix 
uteri and hopes to bring this into the 
vagina and thus perhaps establish normal 
relations with a possibility of normal 
physiological function. The tract must be 
packed tightly with itodoform gauze in 
order to prevent collapse and adherence 
of the newly formed walls and to allow 
for healing of the incised hymeneal edges. 
The pack is changed each forty-eight 
hours for ten days. A cleansing douche 
of warm water containing sodium bicar- 
bonate is given after the removal of each 
pack for the purpose of cleaning away 
any necrotic material which may be present 
and which might act to retard the healing 
process. 

Following the use of the packing the 
patient is provided with glass or metal 
vaginal, or rectal dilators. She is instructed 
to insert the dilator into the vagina and to 
carry it at all times over a period of several 
weeks. The dilator is secured in position 
by the use of a vulvar pad. After this 
period it is no longer necessary to wear 
the dilator during the day but it must be 
used at night. By gradually increasing 
the size of the dilator used we not only 
overcome the tendency to contraction, but 
we are able to get a further dilatation. 
If the patient marries the dilatation might 
well be continued in the course of the 
normal sexual relations. The patient must 
be observed over a period of years in order 
that any potential contraction may be 
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detected at the outset and averted by 
vigorous recourse to the use of the dilators. 


COMMENT 


Women with congenital absence of 
the vagina may be perfectly normal in all 
other ways, and before contemplating 
marriage desire that a vagina be formed 
in order that normal sexual relations may 
be carried on. It is left to the discretion 
of the physician to advise for or against the 
practicability of attempting operation, and 
under ordinary circumstances many of us 
have felt that the operative risk involved 
in the classic types of operation was too 
great. Since we can report a result such 
as has been obtained in this case, any 
patient with normal external genitalia 
and a clitoris which reacts normally to 
stimulation can be promised a serviceable 
vagina without great risk providing she is 
willing to cooperate to the fullest extent in 
carrying out after treatment. 

Some question may arise as to the 
origin of the epithelium with which the 
vagina was lined. As previously stated, it 
may be the result of an ingrowth of skin 
from the edges of the hymen. On the other 
hand it is possible that in our dissection 
we encountered a portion of the Miil- 
lerian duct and from this the resulting 
mucosa developed. 


CONCLUSIONS 


1. A simple method for the formation of 
an artificial vagina is described. 

2. The newly formed vagina was covered 
by a squamous epithelium which resembled 
true skin. 

3. Because of the negligible dangers of 
mortality and morbidity, and because a 
protracted hospitalization is unnecessary, 
the operation may be considered as ideal 
for the correction of congenital absence 
or atresia of the vagina. 


| 

2 


PRACTICAL APPLICATIONS OF RECENT CONTRIBUTIONS TO THE 


PHYSIOLOGY OF THE UPPER URINARY TRACT* 


W. P. Hersst, M.D., F.A.C.S. 


tract is a broad field of medicine 
which is very rich in problems of 
great practical importance, both from the 
standpoint of classification of disorders 
and intelligent therapeutic indications. 
This presentation will consist of a few 
of the problems which arise in the myo- 
neural field, and I shall only touch upon 
the equally broad field of secretory and 
excretory functions. The neuroanatomy 
and pharmacology are being contributed 
to gradually, and these contributions are 
paving the way for a much more intel- 
ligent basis for therapeutic indications. 
Anatomically we know that the ureter 
receives a nerve supply which is inde- 
pendent of the kidney and bladder. The 
sources of the ureteral nerve supply are 
the aortic, hypogastric, and pelvic plexuses. 
The kidney itself receives a mixed nerve 
supply from the splanchnics and solar 
plexuses. Some of the recent contributions 
in the field of drug action have changed 
some of our previous conceptions in this 
field.! The ideal method of direct observa- 
tion of the activity of the upper urinary 
tract would be to have a compound of 
very low toxicity which could be adminis- 
tered in such quantities that the kidneys 
could excrete it in sufficient concentration 
to make it distinctly visualizable by direct 
fluoroscopic observation. While we are 
looking forward to this ideal method we 
must be content to use what means are 
now available. The direct observation 
of the spurts of urine as they leave the 
ureteral orifices in the bladder has been 
possible since the advent of the cystoscope. 
The intravenous injection of indigo-car- 
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mine has rendered this method of observa- 
tion even more satisfactory. Trattner? has 
devised a very ingenious instrument (the 
hydrophoragraph) which records pressure 
changes in the ureter and thus makes a 
graphic record of the frequency and ampli- 
tude of the ureteral contraction waves, 
both before and after the administration of 
various drugs. Ockerblad* has made some 
recent contributions on the action of drugs, 
using this instrument for his investigations. 
Urography has seen several important 
contributions. In differentiating ureteral 
stricture from spasm it was found that 
multiple urograms were necessary in order 
to determine whether the site of constric- 
tion remained constant. Jarre and Cumm- 
ing*® have utilized the Jarre ‘“‘Cinex” 
camera, which allows as many as four 
exposures a second. This mechanism is too 
expensive at present for anything like 
general use. T. D. Moore® has developed a 
very practical method for taking three 
serial urograms on one film. Pyeloscopy is 
by all odds the most satisfactory method of 
determining what is taking place in the 
urinary tract from a neuromuscular stand- 
point. Manges’-’ was the first to utilize 
this method of visualization of the urinary 
tract as far back as 1912, but he did not at 
that time, nor does he now (as far as I 
know) use it for any purpose other than to 
insure adequate filling of the pelvis and 
ureter before making urograms. Legueu 
and his coworkers’:!! along with a number 
of other continental investigators were 
really responsible for popularizing this 
method of examination since 1924, and 
have received credit from some authors!* 
for being the first to visualize fluoro- 


* Read before the Section of Urology of the New York Academy of Medicine. 


317 


3 


t 
at 2 
4, $ * 
kk 
ph 
if 
ay 

te 


318 


American Journal of Surgery 


scopically the urinary tract. The great 
handicaps under which most of us work 
are, firstly, the necessity of accommodating 
our eyes, and, secondly, coordinating our 
own activities with those of various x-ray 
departments. This is necessarily so time- 
consuming that unless one does all of his 
work in one institution it is an impractical 
method of examination for any sizable 
proportion of his cases. I have been doing 
pyeloscopy since 1928, and while it has 
been time-consuming, I feel amply repaid 
for the insight I have obtained into the 
variations of upper urinary tract dynamics. 
I also believe that I can better interpret 
urograms from the dynamic standpoint. 
The fact that most urograms are a com- 
posite picture of multiple superimposed 
phases of motility and that the normally 
functioning ureter is never completely 
visualized throughout its entire length 
at any one moment has been indelibly 
impressed upon me. 

Before presenting the various observa- 
tions and problems in which I have been 
interested, I shall present as briefly as 
possible a few of the more interesting con- 
tributions to the literature which have 
appeared in this field: Legueu, Fey and 
Truchot'’" made their initial contribution 
on pyeloscopy in 1927, at which time they 
employed it in great measure to do away 
with urograms, even to the extent of being 
able to recognize early malignancy by 
slight interference with the motility of 
individual calyces. Personally I shall have 
to admit that I do not consider myself 
expert enough to be able to think of 
relying upon such observations for a 
diagnosis of malignancy. Braasch'* de- 
scribed his observation of some of Legueu’s 
work in 1928, and it was this particular 
contribution which stimulated me to be- 
come interested in the subject. Hrynt- 
schak'* described combined pyeloscopy 
and presented his ideas in 1929. He brought 
out very beautifully the spasm mechanism 
as it operated in obstructing individual 
calyces. Jarre and Cumming‘ presented 
the Jarre “Cinex’’ camera which I have 


Herbst—Physiology 


NoveEMBER, 193, 


mentioned before, and in their hands thi: 
has proved very enlightening to them in 
their studies and contributions in thi: 
field. Jona and Flecker'? made a_ very 
valuable contribution in reporting thei: 
fluoroscopic observations of the effects ot! 
various drugs on the kidney and ureter. 
Jona'*:® later wrote about the pain- 
relieving action of pituitrin and quinine in 
some of the pain-producing spasm ab- 
normalities in the myoneural mechanism. 
Harris and Harris" described a rather 
definite clinical entity under the title of 
renal sympatheticotonus. Their use of 
renal sympathectomy for this clinical 
entity was really the first scientifically 
accurate piece of work in this field of 
surgery. Kamniker® along with A. and 
H. R. Schmidt!” was among the first to 
call attention to the early relaxation 
of the upper urinary tract in pregnancy 
long before the size of the uterus could 
have any possible effect incident to me- 
chanical pressure factors. Hess* described 
renal sympathectomy in the treatment 
of painful nephroptosis. Papin and Am- 
bard,?! as far as I know, were the first 
to perform renal sympathectomy. Whar- 
ton?? has contributed one of the finest 
pieces of anatomical research that has 
ever been done in this field. Wharton and 
Hughson** described neurectomy of the 
ureter and its satisfactory use in cases of 
painful ureteral conditions. Hepburn” re- 
ported a very interesting case in which 
he performed neurectomy of the ureter. 
Milliken and Karr®® made a very fine 
contribution on their observation of the 
effects of renal sympathectomy on both 
the secretory and dynamic functions of 
the upper urinary tract. Caporale* gave a 
report of his experimental work on ureteral 
neurectomy in animals, and asserted that 
it was harmful because it produced gradual 
hydroureter and hydronephrosis which 
gradually destroyed the renal function. 
Draper, Darley and Harvey” reported 
their use of pituitary extract as a thera- 
peutic aid in pyelitis and related condi- 
tions. Kidd*®* described renal sympathec- 
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comy as one of the important details 

his technique of nephropexy. Lear- 
-onth®® has made a very valuable contri- 
Lution on presacral neurectomy for a 
ramber of different bladder disturbances. 
\hile this contribution is about the 
iadder it has a very important role in 
ureteral physiology which will be brought 
out later. Bransford Lewis*®® has described 
regurgitation renal colic as one definite 
entity producing pain in the kidney region. 
Rose, Hamm, Moore and Wilson*! gave 
their observations on normal variations 
in the shape and flow of the kidney pelves 
and described characteristics which they 
felt were potentially pain-producing. This 
particular contribution is very interesting, 
but it serves to emphasize the need of 
direct fluoroscopic observation in order to 
determine exactly to what extent the 
propulsion of the urine is interfered with 
in any single case, Muschat*? described a 
milking action of the spiral muscle of the 
minor calyces on a renal papilla and even 
ascribed this as the cause of hematuria in 
some instances. Gibbs! along with other 
physiologists and pharmacologists has con- 
tributed in the field of the biochemical 
processes in nerve endings what may be 
the forerunner of a much more satisfactory 
therapeutic indication in dynamic myo- 
neural function in the future. Kimbrough** 
has contributed in the field of preoperative 
and postoperative pyeloscopy with his 
large series of nephropexies, renal sym- 
pathectomies, and ureteral neurectomies. 
Wu*! has described the relative activity of 
various portions of the excised ureter of 
the dog, and concludes that the ureter 
contains all the factors necessary for inde- 
pendent coordinated activity. He found 
that the irritability of the ureter decreased 
as It proceeded farther from the kidney, 
also that it was possible in some instances 
‘o reverse this gradient irritability. Gru- 
ver®> made the following observations on 
excised ureters: The irritability and rate 
f contraction was highest in the renal 
end, lowest in the middle third, and was 
gain great in the bladder end. He observed 
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peristalsis and antiperistalsis as long as 
108 hours after excision of the ureter. If a 
ureter which is contracting is cut, the 
pacemaker continues to contract at the 
same rate, while the dependent segment 
contracts much more slowly. Epinephrine 
when added to the solution bathing the 
dependent segment stimulates it and re- 
verses the direction of conduction. Epi- 
nephrine added to the solution bathing 
the pacemaker does not necessarily in- 
crease the rate of contraction of the 
dependent segment. Urea acts like epi- 
nephrine except that the effect is of shorter 
duration. Acetyl choline when added to 
the solution increases the rate of contrac- 
tion, the tone, and in some instances the 
force. When spontaneous contractions do 
not exist it often excites the segments into 
activity. Nicotine and acetyl choline are 
capable of producing the same reversal of 
peristalsis and antiperistalsis as epineph- 
rine. The following is a partial list of those 
who have reported their experience with 
renal sympathectomy: Augustus Harris,*® 
Caldwell, Marx and Rowntree,*” Raffo,* 
Salleras,*® Rochet,*’ Cusani,*! Boeming- 
haus,*? Legueu and Flandrin,** Bellido,** 
Marshall and Kolls,** Lozzi** and others. 

As can be seen from the foregoing pre- 
sentation, the various problems of myo- 
neural disturbances in the upper urinary 
tract and those resulting from disturbances 
in the lower urinary tract are many. I 
am quite sure that it can be readily 
perceived that there is no end to the 
number of uncoordinated myoneural mech- 
anisms of the upper urinary tract. While 
it Is quite true that we have far to go, 
nevertheless I feel we have made an 
excellent start and have already described 
definite abnormal motility syndromes. For 
the purpose of obtaining some orderly 
idea as to the groupings of these abnormal 
syndromes, I feel we should consider 
(1) hypoactivity of the musculature, (2) 
hyperactivity of the musculature, and 
(3) various degrees of uncoordinated ac- 
tivity. In the group of hyperactivity the 
localized spasm syndromes, as we have 
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seen, are very important from the stand- 
point of producing pain and in some 
instances playing the rdéle of the etiological 
factor in the production of hydrocalyx, 
hydronephrosis, hydroureter, or all com- 
bined. In the hypoactive group we have 
hypomotility due to (1) disturbances in 
the nerve tissue in the wall of the urinary 


tract itself, (2) spinal cord lesions, and 


(3) infectious conditions which subse- 
quently destroy the nerve or muscular 
portions of the urinary tract, or both. 
The group of uncoordinated syndromes 
are few and far between and can be recog- 
nized only by fluoroscopic observation. 

Renal pain is such an indefinite entity 
that our ability to recognize even a 
few definite abnormal motility syndromes 
which are pain-producing is a very worth- 
while forward step. The pain that ac- 
companies extreme hyperdynamic activity 
which I previously described may be 
present both with and without infectious 
lesions of the urinary tract. From a 
pyeloscopic standpoint there is no way of 
recognizing which of these acute hyper- 
dynamic syndromes is accompanied by 
acute infectious involvement of the neuro- 
muscular structures. The urinalysis will 
have to be relied upon to clear up this 
point. There are certain problems in the 
handling of nephroptosis which I feel 
have had considerable light thrown upon 
them by a better understanding of the 
various mechanisms in the motility of 
the upper urinary tract. First of all, we 
know that but a very small percentage of 
low kidneys are pain-producing. We also 
know that extreme torsion and acute 
angulation are certainly reasonable causes 
for the production of pain through pull 
on the renal pedicle nerves or mechanical 
pelvic obstructions. In cases where these 
causes do not seem to be the reasonable 
solution, these painful abnormal motility 
syndromes will very frequently explain 
the pain production. This brings up the 
question of the surgical treatment, and in 
discussing the surgical treatment of neph- 
roptosis the following observations are 


Herbst—Physiology 


NOVEMBER, 1935 


rather pertinent: 1. The surgeons who aie 
best pleased with their results in nephro- 
pexy are the ones whoemploy very complete 
mobilization of the kidney and upper 
ureter. 2. Those who are displeased wit) 
their results employ a relatively incom- 
plete nephrolysis and ureterolysis pre- 
liminary to their fixation. A few employ 
renal sympathectomy as a very vital 
step in their nephropexy. The surgeons 
who employ the complete nephrolysis and 
ureterolysis in my opinion unwittingly 
accomplish various degrees of interference 
with the renal and ureteral nerve supply 
and thus experience a more satisfactory 
surgical result. 

The indications for renal sympathec- 
tomy have been many, but this discussion 
is limited to the indications for painful 
entities and neurogenic disturbances which 
interfere with adequate drainage of the 
kidney. Renal sympathectomy is definitely 
indicated in renal sympatheticotonus, pain- 
ful hyperdynamic motility of the renal 
pelvis, and adynamic dilating entities 
of the renal pelvis. The problem of the 
overactive and localized spasm syndromes 
has been satisfactorily discussed. The 
adynamic entity is a very interesting one. 
In the absence of infection and obstructive 
lesions it is very pleasing to know that 
severing the dilated kidney from the 
central nervous system will definitely 
decrease the extent of hydronephrosis. 
The explanation for this phenomenon 
is obscure. In cases of hydronephrosis 
where infection has been the etiological 
factor sympathectomy seems to be equally 
effective. However, the decision as to 
whether to perform nephrectomy or sym- 
pathectomy will depend upon other factors, 
and chiefly that of the status of the other 
kidney. I am quite sure that a large pro- 
portion of the improvement observed in 
the various plastic procedures which are 
done for hydronephrosis are due to the 
extent of the interference with the nerve 
supply. This point is emphasized because 
it has been the observation of Hess," 
Kimbrough** and others that where the 
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upper urinary tract is dilated, sympathec- 
tomy produces a very striking reduction 
in the degree of dilation, and this has been 
true not only in an occasional case but it 
has been uniformly true. Along with this 
observation it is interesting to note that 
in the other extreme, where the renal 
pelvis and ureter are unusually small 
due to hypertonus, sympathectomy pro- 
duces definite lessening of this tone. 
Sympathectomy should not be done in 
these painful syndromes until they have 
been found to be unresponsive to eserin, 
pituitrin, quinine, belladonna, and ureteral 
dilations. Then and then only, in my 
opinion, is it indicated to subject an 
individual to sympathectomy. 

Wharton and Hughson** have made the 
outstanding contribution to ureteral neu- 
rectomy, and have reported a number of 
cases of painful ureteral syndromes with 
very satisfactory results. Hepburn* re- 
ported one case with a very satisfactory 
result, and there have been several others 
since. The indication here has been on the 
basis of pain alone. Now the problem of 
dilated adynamic ureters is also important. 
Dilated ureters, whether due to neurogenic 
or infectious disturbances, seem to decrease 
markedly in size following sympathectomy, 
and therefore it seems reasonable to put 
dilated ureters as an indication for ureteral 
sympathectomy. In the handling of the 
lower end of the ureter there will be the 
problem of whether to do a_ presacral 
neurectomy or a ureteral sympathectomy. 
Unfortunately, at the present time we 
have not enough data to afford a satis- 
factory answer as to which procedure 
would be preferable. In considering pre- 
sacral neurectomy we must remember that 
it is a simpler surgical procedure than 
sympathectomy of the lower end of the 
ureter, but it has happened that incompe- 
tence of the ureterovesical portion of the 
ureter with accompanying reflux from 
the bladder has resulted, therefore we 
must bide our time and await further 
information from both the diagnostic and 
surgical research standpoints. 
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The drugs used in renal colic due to 
renal stone have been rather universally 
misunderstood. Morphine still seems to 
be the most popular, and unfortunately 
morphine not only fails to produce relaxa- 
tion of the musculature but very definitely 
stimulates it, thus increasing the pain- 
producing effect of a stone. Papaverin, 
pantopon, or even aspirin will result in a 
greater degree of comfort than morphine 
alone. Morphine in conjunction with atro- 
pin always has been and still is a reasonable 
combination for calculous colic, but the 
atropin must be used. It is in this field 
of pharmacology that we have made and I 
hope will continue to make additional 
strides. 


CONCLUSIONS 


1. We have several methods of studying 
the dynamic status of the upper urinary 
tract in patients which will enable us 
much more accurately to classify abnormal 
dynamic svndromes. 

2. We have very satisfactory methods 
of studying the effect of drugs on the 
myoneural mechanism of the upper urinary 
tract which will result in a much more 
intelligent indication for therapeutic 
administration. 

3. Renal or ureteral sympathectomy, 
when properly done, has no harmful 
effects on coordinated expulsive activities 
of the renal pelvis and ureter, and at the 
same time affords great relief from certain 
painful syndromes, and definite improve- 
ment in adynamic conditions of the upper 
urinary tract. 

4. The indications for presacral neu- 
rectomy are at the present time indefinite 
because of the possible production of 
ureterovesical incompetence with reflux. 
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RACTURE of the clavicle and meta- 

carpus are classed clinically as simple, 

yet their practical and adequate man- 
agement in ambulatory patients offer 
much difficulty at times. With this in 
mind and without attempt at reference 
to past literature a method is suggested 
which (1) is practical and simple to apply, 
(2) can be regulated as to degree of trac- 
tion, (3) will remain with easy adjustments 
during convalescence. 


FRACTURE OF CLAVICLE 


The deformity in fracture of the clavicle 
is described by stating that the shoul- 
der goes downward, inward and forward 
(p...F.). In treating a fracture of the 
shaft an attempt is made as soon as possible 
to correct the deformity by throwing the 
shoulder upward, outward and backward. 
In managing undisplaced or slightly dis- 
placed fractures, almost any type of 
dressing is adequate. However, when 
treating over-riding fractures, especially 
in ambulatory patients, a suitable dressing 
is a different problem. 

Since adhesive is to be used next to the 
skin it is important to cleanse and dry the 
areas to which it is to be applied. This to 
some degree will prevent chafing and 
infection. The patient’s shoulders are 
pulled as far backwards as possible and a 
3 inch strip (A) of adhesive is placed from 
the outer third of one clavicle anteriorly, 
across the shoulders and back to the 
anterior surface of the outer third of 
the opposite clavicle (Fig. 1). 

The shoulder of the affected side is 
pushed upwards as far as possible. A strip 


TRACTION DRESSINGS FOR FRACTURED CLAVICLE 
AND METACARPUS* 
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(B) of adhesive 3 inches wide is placed 
from the lateral surface of the elbow on 
the affected side, the lateral surface of the 
arm, over the shoulder joint across the 
shoulders to the shoulder joint on the 
opposite side (Fig. 3). A strip (c) is 
prepared and applied as strip a (Fig. 1) 
but that portion of strip c which is to lie 
across the back is covered by gauze to 
prevent its adherence (Fig. 4). 

Strip c is applied as tightly as possible 
(Fig. 5). Strip p is applied as Strip B 
(Fig. 3), but that portion which goes over 
the shoulders is covered with gauze (Fig. 
6) to prevent adherence to strip B and is 
affixed to the opposite shoulder joint 
(Fig. 7). By applying sufficient packing 
of non-absorbent cotton between strips 
A and ¢ at the level of the scapula on the 
affected side, adequate backward traction 
is obtained (Fig. 8). Upward traction is 
obtained by placing sufficient non-ab- 
sorbent packing between strips B and pb 
at the level of the trapezius muscle on 
the affected side (Fig. 9). Both of these 
packings are increased until palpation 
and x-ray reveal proper reduction. If both 
clavicles are involved, packings are placed 
in the same manner on the opposite side. 

The traction packings cause a_ pull 
between two fixed points giving the 
necessary reduction. The packings are 
affixed in place by added strips of adhesive 
or plaster-of-Paris bandage so they cannot 
be displaced (Fig. 10). 

The arm on the affected side is placed 
in a sling (Figs. 11 and 12). The patient 
carries the weight of his shoulder on his 
back just as a soldier carries a knapsack. 


“rom the Department of Surgery, New York University College of Medicine and the Surgical Service of the 
Third (New York University) Surgical Division, Bellevue Hospital. 
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Fic. 2. FIG. 3. Fic. 4. 


Fic. 1. 
Fic. 1. Strip (a) holds shoulder backwards. 


Fic. 2. Anterior view of strip a. 
Fic. 3. Strip B going from arm over shoulder and neck pulling affected shoulder upwards. : 


Fic. 4. Strip c applied as strip A, part going across back covered with gauze to prevent sticking to strip a. 


Fic. 5. Fic. 6. Fic. 7. a : 


Fic. 5. Strip c in place. 
Fic. 6. Strip p being applied and showing part over shoulder covered with gauze to prevent adherence. 


Fic. 7. Strip p in place. 
Fic. 8. Packing between strips A and c pulling affected side backwards to correct over-riding. 


Fic. 9. Fic. 10. Fic. 12. 
Fic. 9. Traction packings in place. 
Fic. 10. Packings affixed in place by strips of adhesive. 
Fic. 11. Front view of arm in sling. 
Fic. 12. Side view of arm in sling. Weight of shoulder carried in shoulder as soldier’s knapsack. 
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The arms are free, preventing stiffness of the affected finger and the middle of the 


the shoulder joint and giving a maximum 
ef comfort. Patients must be observed 


forearm. A notch is cut in the end of the 
splint so that the tip of the finger can 


Fic. 13. 


Fic. 14. 


Fic. 13. Displaced fracture of clavicle before reduction in a woman aged sixty. 
Fic. 14. Result after reduction by traction dressings. 


Fic. 15. 


Feo. 16. 


Fic. 15. Bilateral fractured clavicle in a boy aged fifteen. 
Fic. 16. Post-reduction x-ray after application of traction dressing. 


every two or three days so that any 
necessary adjustments can be made. 

Figure 13 illustrates a markedly dis- 
placed fracture of the clavicle in a sixty- 
year old woman. Figure 14 demonstrates 
the post-reduction result after the applica- 
tion of the traction dressing. The patient 
was able to carry out necessary duties 
with a maximum of comfort. 

Figure 15 illustrates a bilateral fractured 
clavicle, the left side showing marked 
clinical and x-ray deformity. Figure 16 
demonstrates reduction obtained by the 
traction dressing. Note the fragments over- 
corrected in the right side. This was 
improved by removing some of the traction 
packing on that side. This youngster was 
comfortable and happy through the entire 
convalescence and was able to attend 
school. 


FRACTURE OF METACARPUS 


A piece of bass wood splint is fashioned 
about 4 inches in width and the length 
equal to the distance between the tip of 


Fic. 17. Moleskin traction on finger affixed at level of 
notch in splint to unpadded underside of splint. 

Fic. 18. Applying traction forward in splint with thumb 
and fixation of splint to wrist. 

Fic. 19. Padding placed between palm and splint to 
obtain added necessary traction. 

Fic. 20. Final bandaging of traction dressing. 


comfortably rest within. The notch is 
placed so that when the bass wood splint 
rests over the center of the palm and wrist 
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the tip of the affected finger rests over the 


notch. 
The surface of the splint that is to fit 


F 1G. 22. 


Fic. 21. 


next to the hand and wrist is padded with 
a piece of felt. The notch is also padded 
with a thin strip of felt and the whole 
affixed with adhesive to the bass wood 
splint. 

A strip of moleskin plaster is fashioned 
1 inch in width and 10 to 14 Inches in 
length. The adhesive surface of the plaster 
is heated and placed on the palmar surface 
of the affected metacarpus and finger 
extending from the proximal palmar crease 
to the tip of the finger. Several small 
transverse strips are placed across this 
longitudinal strip to prevent any slipping. 
The excess portion of the strip is affixed 
to the unpadded side of the splint by 
adhesive allowing the tip of the affected 
finger to lie well in the notch (Fig. 17). 
Forward traction is then made at the 


proximal end of the splint at the forearm. 
When a maximum of traction is obtained 
a strip of adhesive is placed around the 
forearm and splint (Fig. 18). This gives 
a preliminary traction between two fixed 
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points, the tip of the finger and wris:. 
Padding of cotton or gauze is placed 
between the palmar surface of the splint 


Fic. 23. 
Fic. 21. Anteroposterior view of fracture of second metacarpus. 


Fic. 22. Lateral view showing displacement. 
Fics. 23 and 24. Reduction and result obtained. 


and hand until sufficient traction is ob- 
tained to accurately reduce the fracture 
of the metacarpus (Fig. 19). The amount 
of traction padding and its location in 
relation to the phalanges and palm de- 
pends on the location of the fracture in 
the shaft of the metacarpus and the degree 
of displacement. For example, if the 
fracture is near the distal end of the 
metacarpus the padding should be nearer 
the phalanges. When x-ray reveals proper 
reduction, the entire dressing is affixed by 
bandaging and adhesive or, better still, 
gauze bandage fixed in _plaster-of-Paris 
bandage (Fig. 20). The patient carries 
the hand in a sling. The operator must 
examine the dressings every three or four 
days to make any necessary adjustment. 

Figures 21 and 22 show an ununited and 
displaced fracture of the second meta- 
carpus in a young boxer. Figures 23 and 
24 show the result and reduction obtained 
in this case after the application of the 
traction dressing. 
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UROLOGIC INJURIES* 


MerepitH F. CAMPBELL, M.D., F.A.C.S. 


OST urologic injuries are potential 
medicolegal problems. This is due 
largely to the increasing use of 

motor vehicles which cause more of the 

important urogenital traumata than any 
single agent. Yet the administration of the 
various Workmen’s Compensation Acts 
has done much to stress the economic 
importance of injuries of all kinds and 
hence has made the urologically injured 
as well as their legal advisors keenly 
aware of the potential monetary returns 
to be derived from trauma. As a corollary, 
correct diagnosis and treatment is both 
the humanitarian ideal and _ sound 
economics. Moreover, in many of these 
cases, notably where death has been 
directly due to urologic injury caused by 

a motor vehicle, a charge of murder results. 

Urosurgical injury also must be con- 
sidered. Perhaps the most common is 
urethral or vesical trauma coincident to 
cystoscopy, perforation of the ureter or 
pvelographic trauma occurring during 
diagnostic investigation or therapy of the 
upper urinary tract, or division of the 
ureter, e.g., during hysterectomy. Yet 
genital injuries may assume alarming 

importance as in the case of a small boy I 

recently saw with subtotal amputation of 

the penis accidental to rabbinical circum- 
cision. These various urologic injuries 
therefore may provoke civil suit for the 
recovery of damages or, when fatal, 


Clinical Professor of Urology, New York University College of Medicine 
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criminal suit. In the last instance, the 
Medical Examiner or his functionary 
must be fully cognizant of the pathology 


Fic. 1. Renal injury. Mechanics involved in various 
types. A. With a blow from in front, last rib acts as a 
fulcrum over which kidney is contused or fractured. 
If struck from behind, kidney may be contused 
against liver. sp. Renal injury in falls. Here principal 
injury is often to renal vascular attachments. 


of trauma and especially as it involves the 
urogenital system. 

In the following paragraphs the patho- 
logical anatomy, clinical manifestations, 
diagnosis and treatment of the various 
types of urologic injury are considered, 
necessarily briefly. The correct anatomic 
diagnosis often cannot be made pre- 


* From the Departments of Urology, New York University College of Medicine, and Bellevue Hospital. 
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operatively. In many instances subjection 
of the patient to the investigative pro- 
cedures necessary to make such a diagnosis 


Campbell—Urologic Injuries 
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treatment; on the other hand, rupturejo! 


the bladder, for example, demands im- 
mediate intervention. 


Fic. 2. Renal trauma by ureteral catheterization and retrograde pyelography. A. Filiform tip of a rat-tail catheter 
has penetrated parenchyma. B. Pyelographic extravasation from over-distention of renal pelvis. Upper pole 
shows a fine brush-like spread of media outward from papillary calyceal process; in midportion of kidney media 
has followed course of catheter through parenchyma. In this girl of five months neither reaction nor other 


evidence of renal injury followed (Bellevue). 


is bad surgical judgment. To put it another 
way: the patient should not be allowed to 
die of shock or hemorrhage while one tries 
to make a complete anatomic diagnosis. 
The selection of cases for operation should 
tax the surgeon far more than the selection 
of a technique. Many patients with severe 
renal injury will be saved by conservative 


KIDNEY 


Renal injuries may be classified as 
contusions, lacerations, ruptures, crushings 
and penetrating wounds. Injury of the 
renal pedicle is usually considered sepa- 
rately. In 15 years (1914-1929) 55 cases’ 
of renal injury were treated in Bellevue 
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Hospital; 11 or a fifth of these were 
children and in a half the trauma was 
directly due to motor vehicles. At Bellevue 
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parenchyma by a ureteral catheter or 
injury by pyelographic extravasation are 
seldom important although they may 


Fic. 3. Renal injury. Various types: A, single fissure; B, fragmentation of kidney; c, laceration of capsule and 
parenchyma with perirenal hematoma but without penetration of pelvis; p, same as c except pelvis is pene- 
trated; £, laceration of parenchyma with profuse bleeding into pelvis; F, parenchymal laceration with subcapsu- 


lar hematoma (modified after Papin). 


approximately 1 in 4200 total surgical 
admissions Is for renal injury; the incidence 
in children in this hospital is about 1 to 
2000 surgical admissions. Moreover, and 
this is important in our present considera- 
tion of the subject, at Bellevue Hospital a 
fifth of the cases of renal injury require a 
Medical Examiner’s Death Certificate. 
Etiology: The kidneys may be injured 
by abdominal, loin or lumbar blows, by 
crushing accidents, by indirect force, by 
sudden muscular exertion or by penetrat- 
ing wounds (Fig. 1). In patients run over, 
the renal injury is commonly bilateral. 
Frequently the injury is occupational: the 
patient falls while at work, is crushed, is 
struck with a tool or by a falling object. 
Most injuries by indirect force follow falls 
(Fig. 1, B). The sudden landing which 
checks the body fall abruptly also checks 
that of the kidney and thereby exerts a 
sudden jerk or whip-like force on the 
renal attachments and especially on the 
pedicle which, sometimes, is torn off. 
Penetrating wounds are caused chiefly 
by gunshot, knives, limbs of trees, fence 
pickets, etc. Perforation of the renal 


provoke a suit for malpractice (Fig. 2). 
Preexisting renal disease, notably hydro- 
nephrosis, predisposes to renal injury and 
explains many cases of so-called spontane- 
ous renal rupture. Like the bladder, a 
distended kidney is more easily injured 
than an empty one (Fig. 6). 

Pathology: The types of renal injury 
have been indicated in the second pre- 
ceding paragraph and are schematically 
shown in Figure 3. Laceration of the large 
intrarenal vessels is usually followed by 
hemorrhagic infarction of the area they 
supply (Fig. 4). Injury of renal arteries 
is followed by loss of function and subse- 
quent atrophy of the parenchyma they 
nourish. Perirenal structures which might 
be expected to protect the kidney are, in 
event of trauma, likely to become factors 
of danger, e.g., when the kidney is crushed 
against the lower ribs (Fig. 1, A), the spine 
or its transverse processes, the liver, etc. 
With a blow from behind, the lower ribs 
or, in case of fracture, spicules from them, 
may be driven into the kidney. In injury 
of the anterior portion of the kidney, the 
overlying peritoneum is frequently lacer- 
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ated coincident with the renal injury and 
almost always is in children under ten 
years of age in whom the perirenal fat is 
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injury. During the important interval, 
much-needed treatment is neglected. Fre- 
quently, however, these patients at once 


Fic. 4. Traumatic bisection and partial fragmentation of kidney in ten-year-old girl run over by truck. 
Nephrectomy. There is hemorrhagic infarction of upper renal pole (Bellevue). 


scant. Injury of the perirenal fat may 
give rise to a perirenal hematoma but this 
is rarely recognized clinically. Simultane- 
ous injury of the lungs, diaphragm, skele- 
ton or abdominal viscera IS common, is 
always serious and often fatal. 

Symptoms: The patient with renal injury 
presents one or more of the following mani- 
festations. Shock, hematuria, renal pain, 
tenderness in the loin, inspiratory pain, 
the appearance of a mass in the loin, 
pallor, falling blood pressure, a diminution 
of circulating red cells and hemoglobin, a 
variable elevation of white cells, occasion- 
ally anuria and coma. Signs of external 
trauma may be present but their absence 
does not rule out renal injury. Especially 
in children shock may not appear until 
several hours after the occurrence of the 


become comatose and not a few die before 
active treatment can be begun. Hematuria 
is the most characteristic sign of injury of 
the urinary tract and occurs in approxi- 
mately go per cent of all cases in which the 
kidney is involved. It may be microscopic 
or profuse; long stringy clots are casts of 
the ureter and their passage may provoke 
colic. The source of the hematuria can be 
determined only by a complete urologic 
examination. A renal mass may not appear 
or may be obscured by abdominal rigidity. 
Anuria may be due to reflex renal suppres- 
sion, cardiovascular depression, shock, 
rupture of the kidney, ureter, bladder, 
urethra, or ureteral obstruction by clots 
(bilateral in normal cases, unilateral i 

solitary kidney). Gastrointestinal dis- 
turbances are usually reflex manifestations 
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caused by trauma to the coeliac plexuses 
or are due to urine, blood or infection in 
che peritoneal cavity. Yet these disturb- 
saces may result directly from injury of 
the mntra-abdominal viscera. Peritonitis is 
rarely evident within twenty-four hours 
aiter injury. 

The course of the disease depends on 
the severity of the lesion and whether 
infection occurs. Sometimes a benign early 
stage is followed by progressively severe 
symptoms of internal bleeding or, more 
often, by sepsis originating in or about the 
urinary tract. 

Diagnosis: For both medicolegal and 
surgical purposes the examination should 
be as comprehensive as the condition of 
the patient permits. A careful history of 
the nature and violence of the injury as 
well as the site of impact is most desirable. 
Contusions, lacerations or penetration of 
the skin over or near the renal area afford 
a diagnostic clue. Symptoms of renal 
injury should be noted and a thorough 
physical examination should be made 
with particular attention to abdominal 
palpation. Immediate examination (before 
rigidity has appeared) will often elicit 
tactual data which cannot later be ob- 
tained. Evidence of intraperitoneal fluid 
is sought. The blood pressure is recorded; 
a complete blood count is made at once 
and in every case of abdominal injury the 
urine is examined for blood. If the patient 
voids fresh blood from the beginning of 
urination, a careful examination of the 
lower urinary tract is also indicated. 

X-ray: As soon as the condition of the 
patient permits, an excretory urographic 
study of the urinary tract should be made 
to determine (1) alterations in the outlines 
of the kidneys or psoas muscles; (2) that 
two kidneys are present; (3) skeletal 
fractures. Occasionally a renal stone will 
be found. Observation of the renal outline 
together with a concavity of the lumbar 
spine on the side of the injury are sug- 
gestive of perirenal extravasation, inflam- 
mation or suppuration. This is particularly 
true when the border of the psoas muscle 
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on the side of the injury is obliterated and 
its mate is clearly defined. When the 
condition of the patient permits the excre- 


Fic. 5. Renal injury in ten year old boy who ran against 
a door, striking right loin. Filling defect of lower 
portion of right pelvis is doubtless due to blood clot 
(see insert) because boy was still bleeding when this 
intravenous urogram was made. Yet traumatic local 
interference with renal function would produce a 
similar urogram. Left kidney pelvis normal. Spon- 
taneous recovery (Bellevue). 


tory urographic series to be made, the 
pyelogram may indicate a filling defect 
of the renal pelvis caused by a blood clot 
(Fig. 5). Laceration of the pelvis or 
parenchyma is shown by intrarenal or 
perineal extravasation of the urographic 
media. Blood counts repeated at half hour 
intervals will indicate continued bleeding; 
a rapidly falling red cell count and hemo- 
globin call for voluminous blood transfusion 
and immediate surgical intervention. 

Yet it is advisable, when conditions 
warrant, to make a more thorough urologic 
examination; observation cystoscopy alone 
may be diagnostic. Ureteral catheterization 
should not be employed unless one is pre- 
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pared to operate at once for, despite utmost 
care, infection is sometimes introduced by 
these procedures. By cystoscopy injury of 
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treated by conservative methods. Warm 


Fic. 6. Mechanism of rupture of bladder. a. In slightly filled bladder retroperitoneal rupture is said to occur more 
frequently. An empty bladder may be lacerated but does not rupture. B. When bladder is full and trauma is of 
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blankets and other forms of externa! 
heat are applied; morphine is given foi 


anteroposterior direction, rupture is usually intraperitoneal. c. Course of extravasation in extraperitoneal 


the bladder and lower urinary tract is 
recognized or excluded. Blood may spurt 
or a clot may protrude from the orifice 
of the ureter of the injured kidney. Still 
the chief value of cystoscopy in these 
cases is to determine the integrity of the 
uninjured kidney and for this chromo- 
cystoscopy with indigocarmine is invalu- 
able. In several instances of renal trauma 
the only kidney has been removed or the 
remaining kidney was inadequate. Retro- 
grade pyelography is usually contraindi- 
cated because it may incite fresh bleeding 
or may introduce or diffuse infection. 
Excretory urography should be substituted. 

Prognosis: This depends upon the sever- 
ity of the injury and its associated com- 
plications. The average mortality for all 
cases 1; about 20 per cent. Actually, the 
mortality in patients operated upon is 
slightly less than in the unoperated 
patients because, among the latter group, 
are many whose condition never improves 
sufficient to warrant operation. Of 52 
Bellevue cases, 18 patients (34.6 per cent) 
died. 

Treatment: This may be (1) conservative 
or (2) surgical. 

1. Conservative: When hematuria and 
other signs of bleeding are mild and 
disappear promptly, the patient is best 


laceration; perirectal and retroperitoneal infiltration may be extreme (redrawn after Rouvillois and Ferron). 


pain or restlessness. The body fluids are 
restored by transfusion of whole blood or 
the intravenous infusion or hypodermocly- 
sis of 5 per cent glucose in physiologic 
saline solution. When immediate trans- 
fusion cannot be performed, the intra- 
muscular injection of whole blood or of 
horse serum may encourage hemostasis. 
Periodic gentle palpation of the loin 
is performed and repeated blood counts 
are made. When important bleeding has 
stopped, the red cell counts will be uni- 
form. If excretory urographic studies have 
not been made, they can now be carried 
out; a portable x-ray apparatus is usually 
adequate and saves moving the patient— 
an important point. If warranted or 
desirable, a cystoscopic examination as 
previously outlined can be made. Fortu- 
nately, most injured kidneys do not 
require immediate exploration and various 
important facts concerning the patient’s 
condition may be determined without 
undue haste. In all external wounds of 
the urinary tract, the administration of 
tetanus antitoxin should be considered. 
It may wisely be given in all cases in 
which dirt has been introduced, making 
sure first to determine that the patient 
is not serum sensitive and to desensitize if 
necessary. 
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The patient should be kept quiet in 


bed until there has been no hematuria 
‘or one week. This is especially important 


Fic. 7A. 
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is generally contraindicated by shock. 
Operative speed is imperative. When 
there is evidence of intraperitoneal injury 


Fic. 7B. 


Fic. 7. Rupture of bladder near vesical outlet in six-year-old boy run over by truck. Cystographic extravasation 
gives diagnostic clue. Note fracture of pubic bone, a detached bony fragment, and separation of symphysis 


(Bellevue). 


in children, in whom delayed bleeding 
or the recurrence of vigorous bleeding 
frequently follows the premature resump- 
tion of activity. About two-thirds of all 
cases of renal injury may be successfully 
treated conservatively. Continued bleed- 
ing, the recurrence of hematuria, the 
occurrence of perirenal extravasation or 
suppuration, or an anuria of twenty-four 
hours’ duration, indicates that conserva- 
tive treatment is inadequate and that 
surgical intervention is needed. 

2. Surgical Treatment: To_ repeat: 
operation is urgently indicated for: the 
control of bleeding in severe hemorrhage, 
persistent anuria, intraperitoneal trauma, 
and the drainage of infection following 
the injury. A light open drop ether, or 
ethylene, or nitrous oxide-oxygen anes- 
thesia should be used. Spinal anesthesia 


the abdomen is first explored, bleeding 
is stopped, the viscera are repaired and 
peritoneal drainage is established as condi- 
tions indicate. By a lateral extension of 
the abdominal incision or by dissection 
beneath the lateral peritoneum, or by 
direct transabdominal approach through 
the posterior peritoneum the kidney is 
investigated. When indicated, nephrec- 
tomy is performed. Nephrectomy should 
be delayed, however, until the presence 
of a good kidney on the opposite side has 
been established by intravenous urography 
or chromocystoscopy. A kidney which 
excretes a good concentration of indigo- 
carmine may be relied upon to support 
life. Data concerning the “good” kidney 
elicited by palpation alone must suffice 
in some instances. Yet nephrectomy should 
not be employed when conservative sur- 
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gical treatment can be substituted, e.g., 
when small bleeding vessels can be ligated, 
or perirenal clots evacuated, or retro- 


Fic. 8a. Fic. 8b. 


Fic. 8. Strangulation of penis in five-year-old boy. 
Boy’s mother was reported to have tied a string 
around base of organ to stop a gonorrheal discharge. 
A. Appearance forty-eight hours after (1) removal of 
the string and (2) dorsal slit. ps. Fistula and filiform 
stricture developed at site of strangulation; a small 
ureteral catheter has been passed through fistula 
into urethra. Following ample dilatation of urethra 
with sounds fistula closed spontaneously (Bellevue). 


peritoneal extravasation of urine or blood 
can be drained away. When less than a 
fourth of the kidney has been torn away, 
the fragment can often be removed with 
suture and conservation of the remainder 
of the organ. In renal suture it is unneces- 
sary to approximate the margins, nor 
should the sutures be tied too tightly. 
These wounds usually heal promptly and 
without fistulization; yet free retroperi- 
toneal drainage is necessary. When bleed- 
ing cannot be controlled without ligation 
of the pedicle, or more than a fourth of 
the kidney has lost its blood supply, or 
the patient is in profound shock, rapid 
nephrectomy is indicated. Here closure 
of the loin may justifiably be sketchy; 
suture of the wound in layers prolongs 
the anesthesia which, in these poor risks, 
materially increases the operative shock. A 
few heavy sutures passed through the 
muscles, fascia and_ skin suffice; free 
drainage is essential. When the renal 
pedicle has been lacerated close to the 
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aorta or vena cava or when, following 
nephrectomy, ligation of the pedicle is 
difficult or the patient is in profound 


Fic. 9. Traumatic stricture of posterior pendulous 
urethra. Urethrogram splendidly shows filling defect. 
Same case as Figure 8. 


shock, the clamps should be left on the 
untied pedicle. The patient is promptly re- 
turned to his bed and shock is energetically 
combatted. The clamps are loosened on 
the third and fourth days and are removed 
on the fifth day. Hemorrhage from the 
pedicle rarely occurs at this time but if 
it does will doubtless be promptly fatal. 
Today there is no known means of pre- 
venting this. 

Penetrating wounds of the kidney should 
be treated conservatively until their grav- 
ity or a complicating infection demands 
exploration. A persistent urinary fistula 
occasionally demands nephrectomy. Post- 
operative treatment includes blood trans- 
fusion and a large fluid intake by mouth, 
intravenous infusion, hypodermoclysis or 
proctoclysis together with sufficient nar- 
cotic to keep the patient quiet and 
comfortable. 

Complications: Secondary hemorrhage 
may follow apparent spontaneous healing 
but is most common when conservative 
surgical treatment has been employed. 
Secondary renal, perirenal, subphrenic, 
pleural (empyema), or intraperitoneal sup- 
puration are often directly fatal. Rarely. 
duodenal fistula, pyonephrosis, or sec- 
ondary hydronephrosis develops. 
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struction which causes traumatic hydro- 
sephrosis results from (1) injury of the 
upper ureter and stricturization or (2) 
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are rare. Wesson? has shown that it is 


impossible to rupture the normal ureter 


in an adult by the passage of a ureteral 


“1G. 10. Injury of urethra. a. In straddle i intedien canal is crushed against pubis. p. Frontal view of a. c. Laceration 
of urethra in pubic fractures. p, £, F. Rupture of urethra and development of periurethral phlegmon (urinary 


extravasation) followed urethral trauma. p. First degree rupture: hematoma in corpus spongiosum. E. Second 
degree rupture: tear in urethral wall with urinary leakage. r. Third degree rupture: extravasation of urine 


from sclerosis of the traumatized alveolar 
tissue about the upper ureter. The treat- 
ment of these conditions is regularly 
surgical. 


INJURY OF THE RENAL PEDICLE 


This may occur without rupture or 
laceration of the kidney. The striking 
symptoms of rupture of the pedicle are 
profound shock and severe anemia. The 
correct diagnosis is rarely made preopera- 
tively. Almost always the kidney must be 
removed and the mortality is extremely 
high (60-80 per cent). 


INJURY OF THE URETER 


This is rare, is usually of the crushing 
variety and is due chiefly to motor acci- 
dents. The duct is crushed against the 
he; 
sodies of the lumbar vertebrae or their 
transverse processes. Surgical injuries of 
the ureter, even division, occur most often 
during hysterectomy; gunshot wounds 


through tear in urethra, corpus spongiosum and its sheath. (Redrawn after Pousson.) 


catheter (without a metal stylet) and | 
have found this holds also in children. 
Yet diseased ureters are easily perforated. 
If perforation occurs, urinary extravasa- 
tion and retroperitoneal suppuration usu- 
ally develop. Hematuria may or may not 
exist. The clinical picture, the establish- 
ment of the diagnosis and treatment are 
essentially the same as in renal rupture. 
Excretory urography will doubtless indi- 
cate the site of injury and show the 
extravasation. Treatment demands the 
institution of free drainage. The anasto- 
mosis of a severed undilated ureter is 
seldom successful. When the lowermost 
ureter is severed, an attempt to transplant 
it into the bladder or sigmoid is justifiable. 
Ligature above the point of injury as a 
substitute for nephrectomy is poor practice. 
Commonly, nephrectomy is demanded. 


BLADDER 


The bladder is subject to the same 
types of injury as the kidney: pene- 
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trating wounds and rupture are the most 
important. 
Penetrating wounds may be caused 


Fic. 11. Traumatic hydrocele in nineteen-months-old 
boy accidentally kicked in scrotum by his mother in 
bed. Operation. 


by sticks, pickets, gunshot, bony spicules 
in pelvic fractures, sequestrum in osteo- 
myelitis, and surgical instruments or 
_ procedures. The penetration is usually 
suprapubic but may be through the 
perineum, vagina, rectum, or even through 
the obturator foramen. 

Rupture: Ninety per cent of all Melder 
ruptures occur in males. This is explained 
by the more violent nature of male activ- 
ities and by occupational accidents. Ten 
per cent of all ruptures occur in children 
and these are usually due to motor vehicles. 
In a three year old girl whose case | 
reported,® vesical rupture occurred at the 
time of a severe beating by her step-father. 
Vesical distention and the pelvic anatomy 
are directly concerned in vesical rupture. 
The distended bladder is always an ab- 
dominal viscus and is, therefore, exposed 
to the same external violence as other 
abdominal viscera. The vulnerability of 
the bladder is in direct proportion to its 
distention (Fig. 6). It is doubtful whether 
the empty bladder ever ruptures; yet it 
may be perforated by bony spicules, sharp 
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instruments, gunshot, and so forth, or it 
may be torn. Preexisting disease invites 
infection; ulceration or chronic dilatation 
weakens the bladder wall and when these 
conditions exist together with moderate 
vesical distention, a ready explanation of 
the occasionally reported cases of spon- 
taneous vesical rupture is obtained. Post 
mortem in a ten weeks old boy at Bellevue 
Hospital, “spontaneous” bladder rupture 
was found at the site of a solitary ulcer 
I cm. in diameter just behind the trigone. 
The peritoneum was filled with purulent 
urine. In adults a third of all vesical rup- 
tures occur during acute alcoholism, when 
the viscus is greatly overdistended and 
slight or unrecognized trauma is recetved— 
a misstep, a short fall, a suprapubic kick 
or blow, straining at stool, or as in a case 
I reported,* the strain of getting out of 
bed. This male acutely alcoholic had a 
great desire to void. As he started to get 
out of bed, he felt suddenly relieved. 
Nine days later his bladder was found 
ruptured and his peritoneal cavity filled 
with foul urine. 

Vesical rupture is frequently accom- 
panied by or associated with pelvic or 
other fractures. Whenever the pelvis is 
fractured, rupture of the bladder should 
be suspected. In 116 cases of pelvic frac- 
ture in patients of all ages admitted to 
Bellevue Hospital I found the bladder was 
ruptured in 14 per cent or I case in 7. In 
3 additional cases rupture of the posterior 
urethra occurred and in a third of the 
cases of pelvic fracture but without vesical 
rupture, gross hematuria or disturbances 
of urination such as acute retention or 
marked dysuria occurred. Therefore, in 
every case of fractured pelvis, injury of 
the urinary tract should be ruled out. 

About two-thirds of all vesical ruptures 
are intraperitoneal and free fluid is found 
in the abdominal cavity. The rupture may 
be both intraperitoneal and_ extraperi- 
toneal. Occasionally the rupture occurs at 
a point where the bladder wall has been 
crushed or torn to form a thin lace work 
effect so that the actual urinary leakage 
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is slow and the bladder capacity may 
remain essentially normal. In one such 
case I reported, the patient was thought 
to have ascites and twice had abdominal 
paracentesis; the fluid was not recognized 
as urine. Sometimes the vesical laceration 
extends into the prostatic urethra. With 
extraperitoneal extravasation the involved 
tissues appear soggy, grayish or grayish 
red, dead looking, and may contain local- 
ized abscesses. Sometimes the extrava- 
sation extends along the spermatic cord 
to the scrotum or retroperitoneal to the 
kidney level. 

Symptoms: A fourth of all patients 
brought to the hospital are in shock, coma- 
tose, or moribund, and some die at once. 
Usually in vesical rupture there is marked 
cardiovascular depression and the appear- 
ance of these patients usually suggests 
internal hemorrhage. Lower abdominal 
pain is the rule and, usually, hematuria, 
dysuria or inability to void exists. Gastro- 
intestinal disturbances may be pronounced 
even in the absence of peritonitis. Delayed 
recognition of the condition greatly in- 
creases the mortality; a benign early stage 
may progress to fatal intraperitoneal or 
perivesical extravasation or hemorrhage, 
peritonitis, suppuration or sepsis. Shock is 
almost certain to appear later. 

Diagnosis: Here it is desirable to ascer- 
tain the time, nature and site of impact. 
A fluid wave or shifting dulness is elicited 
in less than half of the cases with intra- 
peritoneal rupture. Rectal examination 
may reveal the brawny induration of 
perivesical urinary phlegmon. In most of 
these cases protracted diagnostic eflorts 
are contraindicated by the grave condition 
of the patient. Yet an attempt should 
usually be made to ascertain preoperatively 
the condition likely to be found. 

Doubtless the most commonly employed 
and also the most inaccurate test is that 
of catheterization. Blood rather than urine 
may be obtained; clots may plug the 
catheter. The injection of a known amount 
of fluid and measurement of the quantity 
returned is seldom an accurate observa- 
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tion; the catheter may be plugged or the 
hole in the bladder may be so small that 
essentially the same amount of urine is 
recovered as was injected. The return by 
catheter of an enormous amount of urine 
is the most important of the catheteriza- 
tion observations since it strongly suggests 
that an abdominal pool of urine has been 
drained. Bloody urine obtained by cathe- 
terization may come from injured kidneys. 
In 41 cases of ruptured bladder in Bellevue 
Hospital in which the catheterization test 
was used it was of diagnostic value in 
only 13. 

Cystography is the simplest method of 
demonstrating vesical rupture (Fig. 7). 
Fuzzy perivesical shadows produced by 
the extravasated urographic media denote 
the existence of rupture. By pneumo- 
cystography in which 100 to 250 c.c. of 
air are injected into the. bladder, intra- 
peritoneal rupture is shown by the collec- 
tion of air just beneath the diaphragm. 
Extraperitoneal rupture shows gas in the 
perivesical tissue. Yet excretory or intra- 
venous urography should be used whenever 
the condition of the patient will permit 
and in general may be relied upon to 
demonstrate injuries of the kidney, ureter 
or bladder which are complicated by uri- 
nary extravasation. 

Cystoscopy is frequently impossible be- 
cause of excessive bleeding or because 
intraperitoneal rupture prevents distention 
of the viscus. Unless cystoscopy can be 
speedily and satisfactorily performed it 
had best be omitted. Laboratory findings 
are of value only when they indicate con- 
tinued bleeding, or the onset of infection. 
Frequently the diagnosis can be made 
only by exploration and this is particularly 
true when intra-abdominal rupture exists. 

Prognosis and Mortality: A grave prog- 
nosis is warranted in all cases during the 
first week. A summary of case reports by 
others shows that 60 to 80 per cent of all 
patients with rupture of the bladder die. 
In 55 cases I reported 35 patients or 
approximately two-thirds died. The mor- 
tality is higher with intraperitoneal in- 


2 
wt 
> 
4 
| 
| 
] 
| 
| = 
| 
| 
| 
‘ 4 


American Journal of Surgery 


338 


volvement; in our series: 73.5 per cent; 
extraperitoneal, 42.9 per cent. The oper- 
ative mortality of the intraperitoneal group 
was 68 per cent and of the extraperitoneal 
group 40 per cent. 

Treatment: The supportive treatment 
described under conservative treatment 
of renal injuries is observed. Infusions 
or hypodermoclyses of 5 per cent glucose 
in normal saline are usually necessary and 
transfusion is frequently required. Once 
the diagnosis is made, hopeful waiting is 
inadvisable because the clinical course is 
generally one of rapidly progressive de- 
pression. A light general anesthesia should 
be given. Through a suprapubic incision 
the peritoneum is explored at once even 
though intra-abdominal rupture is not 
suspected. If no urine is found, the intra- 
peritoneal cavity is closed and the bladder 
is investigated. When urine is found in the 
abdomen as much as possible is aspirated 
and the cavity is closed with ample drain- 
age. Flushing of the abdominal cavity 
wastes valuable time and disseminates 
infection. Operative speed is imperative. 
Intra-abdominal visceral injuries are suit- 
ably attended to. The bladder is now 
opened widely and the vesico-peritoneal 
rent or other bladder laceration is hastily 
closed by the minimum of sutures required 
to grasp the vesical musculature. Bony 
spicules or other foreign bodies in the 
bladder are removed. Perivesical hema- 
toma and extravasation should be amply 
drained. 

The establishment of free suprapubic 
bladder drainage is the most important 
step in the surgical treatment of vesical 
rupture. The bladder must be left wide 
open with a 40 to 50 F. calibre drainage 
tube. With free drainage bleeding and 
extravasation will promptly cease and even 
comparatively large unsutured wounds 
will heai. In fact several cases of intra- 
peritoneal vesical rupture have been suc- 
cessfully treated by the institution of free 
bladder drainage alone. Vesical drainage by 
perirenal urethrotomy is inadequate and 
should not be countenanced. When pelvic 
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fracture complicates rupture of the bladder 
the reduction of the fracture and the 
application of plaster must be deferrec 
until the urologic lesions have been ade- 
quately treated and the urine can be 
satisfactorily diverted to avoid soaking 
the cast. 

Complications: Peritonitis occurs in two- 
thirds of all cases of intraperitoneal 
rupture. Associated injury or rupture of 
other intra-abdominal viscera is common 
and may be fatal. The added shock of 
pelvic fracture may alone be fatal. The 
retention of infected bony spicules may 
lead to a persistent fistula or an acute 
pelvic suppuration or acute osteomyelitis 
may develop. Stricture of the vesical 
outlet or posterior urethra not infrequently 
follows pelvic fracture and may result in 
a permanent suprapubic fistula. Shock and 
hemorrhage are frequently immediately 
fatal; extravasation and sepsis usually 
cause death within one week. 


INJURIES OF THE PENIS 


The diagnosis is readily made by inspec- 
tion. Treatment depends upon the etiology 
and nature of the injury. Frequently 
rubber bands, strings, rings, or other 
metal bands placed about the organ must 
be cut or otherwise removed. Mothers 
have been known to tie off the penis to 
prevent bedwetting. Even stranger, in a 
five year old boy with acute gonorrhea 
the mother tied off the organ at the base 
to stop the discharge. Edema, phimosis, 
stricture, and fistula resulted (Fig. 8). 
I feared gangrene but wide incisions and 
lateral slits took care of the cutaneous 
lesions and the fistula closed following 
ample dilatation of the stricture with 
sounds (Fig. 9). In such cases penile 
gangrene is certain to occur unless the 
cause is promptly removed. With deep 
laceration or incision of the penis immedi- 
ate suture is indicated rather than amputa- 
tion. The great vascularity of the organ 
encourages early repair; cases have been 
reported in which the organ transected 
and hanging by a small amount of tissue 
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.as been salvaged by immediate suture. 
\{| juries involving the corpora may be 
-ollowed by cicatricial distortion of the 
organ and may render erection imperfect 
-r painful. In traumatic dislocation of 
the penis extravasation usually follows. 
An immediate attempt should be made to 
restore the organ to its normal site; the 
bladder must be drained by perineal 
urethrotomy or suprapubic cystotomy. 
When the penile blood supply has been 
severed amputation must be performed. 


INJURIES OF THE URETHRA 


Gentleness and skill with instrumenta- 
tion form the chief prophylaxis against 
urosurgical urethral injury. With the 
advent of hemorrhage caused by urethral 
trauma rest and the local application of 
cold are indicated. Severe urethral bleeding 
can often be controlled by snugly binding 
the penis over a catheter rn the urethra. 
Bleeding from the deep bulbous or mem- 
branous urethra will sometimes stop when 
the patient sits astride a large rolled-up 
bath towel. Urethral bleeding not con- 
trolled by the foregoing simple procedures 
is extremely rare and requires surgical 
intervention, usually perineal urethrotomy. 
Complicating periurethral phlegmon must 
be treated by wide excision and drainage. 

Rupture of the urethra follows straddle 
injuries of the perineum in which the canal 
is crushed against the pubic rami (Fig. 10). 
Urinary extravasation follows and must 
be appropriately treated at once by wide 
incision and drainage with the establish- 
ment of perineal urethrotomy drainage.‘ 
When extensive laceration of the deep 
canal prohibits drainage of the bladder by a 
perineal tube, suprapubic cystotomy must 
be employed. In some instances the deep 
urethral lumen can be reestablished only 
by retrograde catheterization through the 
open bladder. A severed urethra should 
de reunited at once; delay invites disaster. 

Even with proper immediate surgical 
‘reatment it is imperative in every case 

f urethral injury that the operation be 
‘ollowed by periodic dilatation of the 
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canal with sounds. Traumatic stricture 
always follows grave injury of the urethra 
and is the severest type because of its 
rapid recontraction and its uniformly 
sluggish Tesponse to dilatation. Occa- 
sionally in localized traumatic stricture 
of the deep bulb, excision of the scar- 
bearing area with end-to-end anastomosis 
of the urethra is successful. 

Prognosis: When the urethral rupture 
and its complication are adequately treated 
the prognosis for recovery is good. With 
the development of periurethral phlegmon 
or urinary extravasation the prognosis 
is largely that of the complication. In 
patients surviving, the ultimate prognosis 
will depend upon the persistence with 
which periodic dilatation of the urethra 
is carried out. Most of these patients 
will require this treatment the rest of 
their lives. Failing to be dilated, reopera- 
tion for stricture, urinary extravasation, or 
fatal urinary sepsis (renal failure, uremia) 
may be expected. 


INJURIES OF THE SCROTUM 


These are less common in adults than in 
the young in whom obstetrical injury is 
the usual trauma. Occasionally avulsion 
of the scrotum and often of the remainder 
of the external genitalia occurs as an 
occupational accident as when, for ex- 
ample, the trousers are caught in a fly 
wheel or belt. When the scrotum is 
penetrated the tunica vaginalis, testicle, 
epididymis, or spermatic cord may also 
be injured. If the scrotal wound is large 
the testicle may protrude, the so-called 
hernia testis. With penetrating injuries, 
infection or foreign matter is likely to 
be carried deep into the scrotum. Scrotal 
wounds should be promptly cleansed, 
painted with some strong skin antiseptic, 
a surgical dressing applied and in penetrat- 
ing wounds, the administration of tetanus 
antitoxin Is a wise precaution. Mild bleed- 
ing may usually be checked by the applica- 
tion of a tight compression bandage and 
cold. More profuse bleeding requires liga- 
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tion of the vessels; sometimes it is necessary 
first to evacuate a hematoma. 


INJURY OF THE TUNICA VAGINALIS 


This is most frequently manifested by 
traumatic hydrocele (Fig. 11). When blood 
fills the cavity the condition is known as 
hematocele and may follow injury of the 
vessels or other structures enclosed by 
the tunica vaginalis. Hematocele fre- 
quently follows intrascrotal operations 
in which hemostasis has been incomplete, 
and sometimes follows injury of the vessels 
during aspiration of a hydrocele. As a 
rule hematocele requires no treatment 
other than rest in bed, elevation of the 
scrotum and the application of cold. 
When pain or the size of the scrotal mass 
increases, the tunica vaginalis must be 
opened, its bloody contents evacuated, 
all bleeding stopped and the sac everted 
before the testicle is replaced. The scrotum 
should be drained for twenty-four to thirty- 
six hours. 


INJURIES OF THE TESTICLE 


The testicles are contused by obstetrical 
injury, by falling astride a solid object, 
by kicks or blows, by being pinched by 
the clothing or often by the hand of 
a comrade. A variable orchitis always 
follows, often with ecchymosis within 
the testicular substance and traumatic 
epididymitis. Occasionally hemorrhagic in- 
farction occurs. Upon the receipt of the 
injury pain is severe and sickening, it is 
commonly referred to the epigastrium, is 
often accompanied by nausea and vomit- 
ing, and the patient may faint or rapidly 
manifest profound shock. Rest, support 
and an ice cap locally comprise the treat- 
ment unless a complicating hematocele 
requires evacuation. Secondary infection 
with suppuration demands orchidectomy. 

When the testicle is lacerated but the 
blood supply is apparently intact con- 
servative suture of the gland should be 
carried out. Subsequently atrophy may 
be observed but in a case of Osgood’s I 
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saw at operation, and eight year old boy 
who had fallen astride the foot of a bec 
and whose testicle was torn nearly in 
two, simple suture of the organ was most 
satisfactory. Seven years later the testicle 
was of normal size and only slightly smaller 
than its mate. If the extruding margins 
of the testicle seriously interfere with 
suture of the organ, these tissues must 
be clipped away but under no condition 
should the testicular tubules be pulled 
out. When secondary infection, hemor- 
rhagic thrombosis or pulpifaction of the 
gland occurs, orchidec’omy is indicated. 
Traumatic dislocation of the testicle is 
extremely rare; the chief symptoms are 
profound shock, nausea, vomiting and 
local pain. Open reduction is usually 
necessary. Torsion of the testicle or, more 
properly, torsion of the spermatic cord is 
sometimes induced by trauma and as a 
rule demands orchidectomy.°® 

Injuries of the epididymis are associated 
with injuries of the testicle. The two condi- 
tions are clinically and _ therapeutically 


alike and the clinical diagnosis will be 


made only by exploration. 


INJURIES OF THE SPERMATIC CORD 


These are predominantly the result of 
urosurgical trauma and hence have an 
important medicolegal aspect. External 
violence may injure the cord and in the 
newborn is occasionally the result of 
obstetrical injury. Laceration of the cord 
is regularly manifested by local hematoma 
or hematocele. Occasionally the cord is 
tied off during an improperly performed 
varicocele operation or is constricted by 
an inguinal ring too tightly closed at 
herniotomy. Atrophy of the testicle regu- 
larly follows compression of the cord and 
gangrene of the testicle may result. The 
diagnosis is suggested by the history and 
local findings. Mild injuries will usually 
readily respond to rest and ice cap locally 
but with continued hemorrhage the cord 
must be exposed and the bleeding stopped. 
The results of injury of the spermatic cord 
other than local hemorrhage and subse- 
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cuent suppuration are concerned chiefly 
with involvement of the vas deferens. 
Crushing may occlude the vas; isolateral 
sterility results. Reestablishment of the 
lumen of the vas sometimes follows 
prompt end-to-end anastomosis. 


INJURIES OF THE PROSTATE AND SEMINAL 
VESICLES 


These rare lesions occur almost exclu- 
sively with severe crushing or fracture of 
the pelvis. Laceration of the prostate is 
almost certain to be followed by traumatic 
stricture of the posterior urethra. A false 
passage is the commonest injury of the 
prostate and doubtless unrecorded in- 
stances have occurred in children as well 
as in adults. In the latter I have seen the 
cystoscope pushed straight through the 
prostate. Prostatic injury is followed by 
an alarming hemorrhage and especially 
if the periprostatic venous plexus is lacer- 
ated. Local pain, hematuria, dysuria, or 
acute retention may follow. Instrumental 
injury of the prostate is usually adequately 
treated by rest in bed. An indwelling 
urethral catheter may forestall urinary 
extravasation. During the employment of 
conservative treatment the physician must 
continually be alert to the onset of peri- 
prostatic and pelvic phlegmon. This re- 
quires prompt drainage of the bladder and 
perivesical spaces. Periprostatic suppura- 
tion is best drained by the perineal route. 
Prostatic injury consequent to pelvic 
crushing requires the same treatment as 
rupture of the deep urethra. External 
urethrotomy is performed. Secondary peri- 
pelvic phlegmon is drained and if there is 
any doubt as to the adequacy of this 
drainage cystostomy should be established. 

The seminal vesicles are rarely injured 
except by laceration coincident with the 
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laceration of the bladder wall immediately 
beneath which they lie. 


SUMMARY 


The various important phases of injury 
of the urogenital apparatus have been 
briefly discussed with items of medicolegal 
interest kept in the foreground. From the 
legal aspect the importance of obtaining 
an accurate history of the nature of the 
injury and the circumstances leading up 
to it are particularly important. Frequently 
the condition of patients urologically 
injured is so grave that good surgical 
judgment permits only a casual physical 
examination rather than a complete uro- 
logic investigation. Excretory urography 
gives the most valuable roentgenographic 
information concerning injuries of the 
kidney, ureter and bladder. The advan- 
tages of conservative surgical treatment 
in a large proportion of urologic injuries 
should be kept in mind. Yet the surgeon 
must be alert to the indications for prompt 
and radical intervention. Operative speed 
is imperative. The patient should not be 
allowed to die of shock or hemorrhage 
either while we attempt to establish an 
accurate minute anatomic diagnosis pre- 
operatively or by attempting at operation 
to observe all of the niceties of surgical 
technique. In other words the surgeon 
should get in and get out and in general 
be content to stop hemorrhage, sketchily 
repair important structures, and above all 
establish free drainage. 
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DELAYED DEATH FROM PULMONARY EMBOLISM* 


M. W. SHULMAN, M.D. 


Assistant House Surgeon, B Surgical Division, Newark City Hospital 


NEWARK, N. J. 


UDDEN death from massive pul- 
S monary embolism following venous 
thrombosis in the lower extremities 

is by no means uncommon. In general, 
there are two groups of cases: The first 
comprises those in which, following trauma 
to the lower extremities,! thrombosis of 
the femoral vein occurs. This may or may 
not be associated with infection. The 
second is made up of those in which 
thrombosis of the femoral vein occurs 
after obstetrical procedures, operations in 
the pelvis or elsewhere in the abdomen. 
This usually happens in clean cases and 
is generally attributed to stasis. Death in 
such cases is usually sudden and occurs 
when the thrombus breaks off and is swept 
through to the lungs. This often happens 
when the patient is recovering from the 
effects of the operation or injury and seems 
to be convalescing very satisfactorily. 

However, massive pulmonary embolism 
is not always an immediately fatal disease. 
Robertson? has shown that both pulmon- 
ary arteries may be almost completely 
occluded without sudden death. He states, 
however, that death occurs within a few 
hours at the most. Post-mortem evidence 
confirms this when the embolus is found 
to be organized and adherent to the intima 
of the pulmonary artery. Yet this takes 
time. Two cases are reported here where 
the clinical history and the pathological 
findings show that massive embolism may 
occur and still the patient live for some 

1 Vance, B. M. Thrombosis of the veins of the lower 
extremity and pulmonary embolism as a complication 
of trauma. Am. J. SuRG., n.s. 26: 19-26 (Oct.) 1934. 

? Robertson, H. E. Pulmonary embolism following 
surgical operation. Am. J. SurG., n.s. 26: 15 (Oct.) 
1934. 


days after. Reports of this type of embol- 
ism are rare. 

In medicolegal work it is very important 
to determine the exact cause of death. 
This is especially true in cases of violence 
when the victim dies some time after the 
initial injury. Cases are frequently re- 
ported to the Medical Examiner’s office 
where this has happened. Death has often 
occurred after a considerable time has 
elapsed and in these instances it Is essential 
to ascertain whether the actual cause of 
death is legally the primary cause. The 
question frequently arises whether the 
patient succumbed to the initial injury or 
not. The argument, of course, depends 
upon the fact that the patient would never 
have died if he had not been injured in the 
first place. In assault cases the victim may 
die after an appreciable time has elapsed, 
even after recovery from the initial injuries. 
It is obvious that a careful autopsy is most 
essential before definite incriminating evi- 
dence is brought forward. Case 1 illustrates 
this point. 


CASE REPORTS 


Case. R.C., male, white, aged sixty-seven, 
was admitted April 2, 1935 to the B Surgical 
Division of the Newark City Hospital. The 
family and past history is negative except for 
the excessive use of alcohol. Two days before 
admission, while drunk, was said to have been 
punched in the abdomen by his son. He re- 
mained in a drunken stupor for about a day, 
after which he began to complain of pain in 
the lower abdomen. He voided only small 
amounts of smoky urine. About ten hours 
before admission the pain became very severe 
and he began to have strangury, nausea and 
vomiting. 


* From the weekly clinico-pathological conferences held at the Newark City Hospital. 
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On admission he was in shock with shallow, 
ljepored respirations. The abdomen was dis- 
tended, rigid and markedly tender. A 
catheterized specimen contained dark red 
biood. Immediate operation was performed 
under local anesthesia. After aspirating about 
three quarts of bloody fluid from the peri- 
toneal cavity, a large rent was found in the 
dome of the bladder. This was closed in two 
lavers and a Marion drain inserted. 

The patient did remarkably well. He was 
kept in Fowler’s position. The temperature 
slowly fell with only a slight rise when the 
Marion drain was replaced with a Robinson 
catheter. On April 26, 1935 he developed 
edema of the legs, especially of the left, but 
this was not considered serious because of the 
numerous clyses. On May 13, twenty-one days 
alter operation, he suddenly developed severe 
substernal pain and became very dyspneic 
and cyanotic. The temperature rose to 104°F. 
and consolidation was found in the right lower 
lobe within a few hours. He had a scanty, 
blood-tinged sputum. For the next week he 
was critically ill and although given continuous 
oxygen and cardiac stimulants, he died seven 
days later, or twenty-eight days after his 
operation. 

The autopsy was performed seven and one- 
half hours after death. The body was that of a 
sixty-seven year old white male about 150 
pounds in weight. External examination showed 
a healing suprapubic scar and a deep pitting 
edema of the left thigh. The peritoneal cavity 
was dry and free except for a few old adhesions 
between the wound and the dome of the 
bladder. 

The pericardial cavity contained a small 
amount of clear fluid. The left ventricle was in 
firm rigor and the right auricle and ventricle 
were distended with dark fluid blood. In the 
right auricular appendage was a well-organized 
thrombus 4 cm. in length, adherent to the wall 
of the auricle with the interior soft and semi- 
fluid. The myocardium showed terminal acute 
cloudy swelling. 

‘tuffed into the main branches of both left 
and right pulmonary arteries was a large red 
blood clot, elongated, but twisted and folded 
upon itself. There was more clot in the right 
pulmonary artery than in the left. The caput 
and body of the thrombus was in the right 
artery and the tail or red part was in the 
icit. The head consisted of lighter portions 
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with typical laminated, fibrin, blood-platelet 
clot. 

On removing the clot it broke into several 
friable pieces. Most of the clot had an average 
diameter of about 1 cm. In the right lung the 
clot completely occluded the main and larger 
branches of the pulmonary artery. 

The left lung was crepitant and free except 
for hypostatic congestion in the lower lobe 
and small areas of early multiple pneumonia. 

The right lung showed, in the lower lobe, a 
hemorrhagic infarction 12 cm. in size, dark 
red, and changing in color. The smaller bronchi 
contained droplets of pus with surrounding 
areas of bronchopneumonia. Over the infarcted 
area was an encapsulated empyema about 
12 cm. in diameter, containing a fibrino-puru- 
lent exudate. 

The common iliac arteries were tortuous 
with scarred intima and many brittle plaques. 
The external iliac arteries were also calcific 
with some medial sclerosis. The inferior vena 
cava was free. No clots were seen extending up 
the common iliac veins and the external iliacs 
were free. The left femoral vein below Pou- 
part’s ligament still showed the remains of a 
static thrombus with several organized pieces 
of clot firmly adherent to the intima. 

The bladder was well healed except for 
several mucosal and submucosal hemorrhages. 
The rest of the body was normal except for 
cerebral edema and sclerotic cerebral vessels. 

Evidently this patient lived seven days after 
almost complete occlusion of both pulmonary 
arteries. The medicolegal problem was whether 
death resulted from the initial injury or not. 
In this case the alleged assailant was not in- 
dicted. Cases similar to this one requiring 
expert medicolegal interpretation are by no 
means uncommon. 

Caseu. M.B., female, colored, aged thirty- 
five, admitted June 22, 1935 to the Gyneco- 
logical Division of the Newark City Hospital. 
She had pneumonia, pertussis and rheumatism 
in childhood. For the past three years her 
abdomen had been gradually enlarging. Her 
right lower extremity had been swollen and 
painful for several weeks before admission. For 
the past three months she had become increas- 
ingly dyspneic and two days before her 
entrance into the hospital suddenly became 
severely ill with marked dyspnea and frequent 
emesis. Her last menstruation had been seven 
vears before and previous to that she had a 
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thirty day cycle with periods lasting two days. 
From 1932 to 1934 she had lost 40 pounds. For 
the past seven years she had been developing 
male characteristics. 

On admission it was noted that she had con- 
siderable facial and body hair. The abdomen 
contained a smooth, non-tender mass, extend- 
ing from the symphysis to about 4 inches below 
the xyphoid process. The Wassermann reaction 
was negative. Five days after admission she 
suddenly became very dyspneic and died in a 
few minutes. 

The autopsy was performed eighteen hours 
after death and showed the body of a light 
brown negress about 190 pounds in weight, 
with masculine features, stubby beard and 
moustache, and considerable body hair. 

There was a solid right ovarian tumor dis- 
placing the abdominal contents. This was 
somewhat lobulated and contained much 
hyaline tissue. It measured 7 X 8 X 10 inches 
in size and weighed 5000 gm. On section it 
displayed a variety of colors, much of it 
pinkish. Other parts were light chrome in 
color and still others contained dark hemor- 
rhagic spots. 

The pericardium contained about 4 ounces of 
clear fluid. The right heart was very distended 
with fluid blood and several dark clots and the 
right ventricle was hypertrophied. The left 
heart was normal in size. The mitral valve was 
thickened by an interstitial valvulitis (rheu- 
matic) without verrucae while the chordae 
tendineae were thickened and_ shortened. 
Except for an occasional patch of soft athero- 
matosis the coronaries and aorta were free. 

At the hilus of both lungs was an organized 
clot which was rolled upon itself and stuffed 
into both main branches of the pulmonary 
artery itself. The body and tail were knotted 
and twisted so that portions extended into 
each branch. In places the tail of the clot was 
also adherent to the intima with slight hemo- 
globin staining of the surrounding tissue. In 
others the embolus was not attached but so 
twisted that it seemed almost entirely to 
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occlude the [umen of the vessel in which it was 
situated. 

The inferior vena cava, renals, and left 
ovarian veins were free. The right ovarian 
vein was greatly distended with fluid blood 
especially where it was displaced by the tumor. 

The right femoral vein was carefully 
examined. Just below Poupart’s ligament were 
the ragged remains of the thrombus which was 
densely organized and extended down the 
vessel for quite some distance. 

Both adrenals were normal. The thymus 
was replaced by fat. The right ovary was the 
site of the tumor and the left contained 
numerous corpora fibrosa but no recent corpora 
hemorrhagica. The uterus was small, about 
4 X 2 X 14% inches in size, with a scarred 
endometrium. 

The liver was enlarged and dark red, weigh- 
ing 2650 gm. 

The head was entirely negative with no 
pituitary tumor. 

This patient, like the preceding one, evi- 
dently lived seven days after the release of the 
static thrombus. The fact that there were no 
signs of infarction showed that the occlusion 
was not complete, even though both pulmonary 
arteries were filled with the embolus. 


CONCLUSION 


Two cases of massive pulmonary embol- 
ism are reported that lived seven days 
after release of the thrombus. At autopsy 
these cases showed almost complete occlu- 
sion of the pulmonary arteries and their 
larger branches. The first case was a result 
of stasis in the femoral veins plus infection. 
The second case was a result of stasis alone. 

The medicolegal aspect is pointed out. 


The author wishes to thank Dr. Harrison S. 
Martland, Chief Medical Examiner of Essex 
County, Dr. H. N. Comando, Attending 
Surgeon on B Surgical Division, and Dr. E. Z. 
Hawkes, Attending Gynecologist, for the 
opportunity of reporting these cases. 
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‘CASE REPOR-T'S» 


GIGANTIC OVARIAN CYST 
TREATED BY MARSUPIALIZATION AND LATER EXCISION OF LINING MEMBRANE* 
Joun J. M.D., F.A.C.s. 


Professor of Surgery, N. Y. Polyclinic Medical School and Hospital 


AND 


STANLEY EIss, M.D., F.A.C.S. 


Adjunct Professor of Surgery, N. Y. Polyclinic Medical School and Hospit&i 


NEW YORK CITY 


REVIOUS to the introduction of 

modern methods of asepsis in ab- 

dominal surgery, it was not uncom- 
mon to observe ovarian cysts that had 
grown to gigantic proportions, such a 
tumor occasionally weighing more than 
the rest of the body. In such cases, the 
contrast was the more remarkable in view 
of the extreme emaciation of the face, 
arms and legs that is characteristic of 
this affection. 

Owing to the individual’s ignorance or 
to the fear of operation in days when 
none but the boldest of surgeons ventured 
to resort to ovariotomy, these mammoth 
growths, except for occasional tappings, 
went on uninterrupted until death relieved 
suffering. 


HISTORY AND LITERATURE 


The earliest mention that we have 
found of a radical operation performed 
upon a giant ovarian cyst is the case of 
H. A. Archer,! who in 1852 removed a 
cyst weighing over 50 pounds from a girl 
twenty-two years of age, which he referred 
to as a case of “ovarian dropsy.” Adhesions 
proved to be extensive, and the patient 
died from exhaustion fifty-six hours after 
operation. Archer attributed the death to 


“the prostration from the enormous loss 
of organic matter which had been removed, 
amounting to more than 40 pounds, 
equivalent to loss of one-third of the 
body weight.” 

As the technique of ovariotomy im- 
proved, the results of surgical intervention 
upon these large cysts became more 
successful. Patients, gradually awaking 
to the advantages of early operation and 
the hopelessness of their condition without 
it, began to lay aside their fears of surgery 
and to come for operation while the growth 
was still small or moderate. Hence it has 
come about that these enormous ovarian 
tumors have now become a rarity except 
in backwoods communities remote from 
hospitals and centers of education. 

Cartledge? in 1891 collected from the 
literature, 8 cases of large ovarian cysts 
weighing 95 to 125 pounds, to which 
he added a case of his own. In 2 of these 
cases it was recorded that the cyst was 
unilocular (Ranney,* Cartledge). The most 
striking of these cases was that of Estes‘ 
(1887), in which a cyst weighing 125 
pounds and in process of papillary de- 
generation was removed by an operation 
lasting four and one-half hours. In the 
course of this operation 200 ligatures 


* From the Department of Surgery, New York Polyclinic Medical School and Hospital. 
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and a rubber drainage tube inserted. 
The patient was discharged well on the 


Fic. 1. Enormous ovarian cyst. 


twenty-sixth day. In Kelly’s® case (1883) 
operation revealed a cyst weighing 116 Ibs., 
that was described as universally adherent; 
it was removed, nevertheless, with no 
ligatures placed except at the pedicle. 
In Goodell’s® case (1883) a cyst weighing 
112 lbs. and bound down by omental and 
parietal adhesions was successfully re- 
moved, and the patient recovered. Keith’s’ 
case (1878) was another with universal 
adhesions, including adhesion to the 
liver; but here the removal of the g5 Ib. 
cyst was followed by death of the patient. 
Miner’s* cyst of the same weight was 
also followed by death from exhaustion 
on the sixth day. In Yandell’s® case 
(1870) a 119 lb. cyst was successfully 
removed from a woman twenty years of 
age. Cartledge reports of his own case 
that “after the operation was completed 
the quantity of redundant skin was enough 
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were applied, the cautery was used freely 
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to fill a half-bushel measure.” His operation 
consisted of ligating the pedicle, drying 
the cavity, and closing it without irrigation 


Fic. 2. Specimen removed at second operation. Col- 
lapsed pseudomucinous cystoma of ovary; chronic 
purulent oophoritis (tuberculous). 


or drainage. Eighteen months later there 
was no sign of return of the tumor. 

The most comprehensive study of these 
cysts that we have is that of Kehrer™ 
(1929), who appears to have been the 
first to make a collection of such cases 
from the literature of all countries, tabu- 
lating the important features of 100 cases 
of giant cysts weighing 25 kg. or more 
(55 lbs.), and covering a period of fifty- 
five years from 1873 to 1928. It is signifi- 
cant that this author found only 19 cases 
reported in the last fifteen years, as 
against 81 cases published in the preceding 
forty years. The age of the patients 
ranged from a minimum of ten years to a 
maximum of eighty-two years with 5 
between the ages of ten and nineteen. 
The great majority, however, were over 
forty, and of this age group the years 
over fifty showed a preponderance. 

Most of the cysts in Kehrer’s list had 
been observed over a considerable period 
of years before the patient had con- 
sulted a physician. Notable among these 
were the cases of Pillet'! (twenty-five 
years’ duration), Fay'? (twenty-one years, 
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Zacharias'® and Idaszewsky'® (twenty- 
years), Kiriak® (eighteen years), Gilliam" 

ixteen years), Kelly® (fifteen years) and 
fe logner™ (fifteen years). In very few cases 
was the growth brought to the attention 
of a physician until it had been present 
tniree years. 

The greatest dimensions were recorded 
in the cases of Fay (diameter 221 cm.), 
K\irlak (210 cm.), Bullitt’ (197.5 cm.), 
Glogner (186 cm.), Robson’ (183 cm.) and 
Paul Zweifel? (180 cm.). The distance 
from the ensiform process to the pubes in 
the more extreme cases ranged from 
60 to 145 cm. The greatest weight of the 
fluid content was reported by Bullitt 
(158 kg., 34 gal.) in a woman weighing 
186 kg. (409 Ib.) before evacuation of 
the cyst. The fluid in Pfaehler’s*! cyst 
weighed 96.2 kg. (74 liters); Barlow’s” 
weighed 112.5 kg.; Kiriak’s, 110 kg.; 
Binkley’s,?* 80.5 kg.; and Gilliam’s, 76 kg. 
In the case of a Chinese woman reported 
by Weischer,** the weight of the entire 
body was 117.4 kg. (390 lb.) and that of 
the cyst 49.5 kg., or roughly 109 lb.;the 
patient had been compelled to sit upon 
her crossed legs for four years previous to 
the operation which resulted in her cure. 

In those cases where the color and 
consistency of the fluid were noted, the 
majority of authors described the fluid 
as of a dark brown or chocolate color and 
of a slimy, ropy, gelatinous or viscous 
consistency; in only one or 2 cases was it 
noted as thin and serous. This viscous 
consistency, as is well known, is character- 
istic of the content of the pseudomucinous 
or true ovarian cyst, In contrast to the 
thin, serous fluid filling the serous or 
parovarian cyst. According to Kelly,’ 
however, the fluid in the larger pseudo- 
mucinous cysts is thinner than that in the 
smaller ones of the same type. The dark 
color of the fluid is attributable to the 
many hemorrhages that have taken place 
into the cyst cavity during the long period 
of growth of the tumor. 

['wenty-one of Kehrer’s collected cases 
vere recorded as multilocular cysts and 
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7 as unilocular, no mention of the number 
of cysts or pockets being made in the 
other 72 cases. 

According to Goodall,* Gardner,” 
Kelly® and others, the great majority of 
pseudomucinous cysts of the ovary are 
multilocular, having a strong tendency 
to develop daughter cysts from the original 
cystic cavity. On the other hand, the walls 
of these large multilocular cysts are so 
readily subject to rupture that in the 
course of time they tend to become one 
large cystic cavity, with or without small 
subsidiary cysts. This is a matter of 
regular occurrence, so that Kelly thinks 
it probable that in most instances cysts 
diagnosed as unilocular have previously 
been multilocular. He states that the 
group of unilocular cysts, when carefully 
studied, was diminished by the discovery 
of small cysts in the walls; they were, 
therefore, in most instances, reclassified 
as multilocular cysts. Moreover, the fre- 
quent discovery of trabeculae and ridges 
on the inner cyst wall clearly pointed to 
the fusing of partitions that had existed 
between cysts originally separate. Kelly 
does not, therefore, accord importance to 
the subdivision into multilocular and 
unilocular cysts, the one or the other 
finding being merely an accident dependent 
on the stage of development of the cyst 
at the time of operation. This was con- 
firmed by a cyst removed by Horsley” 
(1898), of which that author said: “It 
was unilocular at the time of operation, 
but bore traces of having been previously 
multilocular.” 

The most difficult part of the removal 
of these large cysts is the detachment of 
the dense adhesions by which they are 
almost invariably bound to the parietal 
peritoneum and in some cases to the organs 
within the peritoneal cavity. These are 
due, not to the fluid content per se, but 
to the friction of the cyst surface and 
the abdominal wall as a result of respiration 
and other unavoidable movements of the 
body. This constant friction leads to 
desquamation of peritoneal endothelium, 
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followed by hemorrhages and retrograde 
metamorphosis here and there in the 
abdominal wall. These in their turn lead 
to torsion of the pedicle and to stasis, 
resulting in hyperemia of the tumor wall 
from compression of the inferior vena 
cava. 

In many of the earlier cases it was cus- 
tomary to resort to repeated puncture as 
a means of procuring temporary relief 
from the sufferings of the patient. While 
there can be no question as to the imme- 
diate efficacy of such puncture or tapping 
in cases where the pressure of the cyst is 
excessive, it is no longer regarded as a 
justifiable operation except in extreme 
cases where some evacuation of fluid is 
necessary as a means of relieving the 
pressure upon vital organs, and to enable 
the patient to bear a prospective operation 
for removal of the cyst; for it is now recog- 
nized that repeated punctures have been 
responsible in high degree for hemor- 
rhages, infections and adhesions, and that 
they accordingly darken the prognosis. 
From 23 to 299 punctures apiece have 
been recorded in individual cysts in the 
literature of the eighteenth and nineteenth 
centuries. Thus Wagner (1824) and Heid- 
rich (1825) are said on the authority of 
Brunner” and of Zacharias!* to have 
carried out 299 punctures on the same 
patient during a period of eight years, 
during which time they removed a total 
of 4833.5 kg. (10,634 Ib.) of fluid. Vance*® 
made 179 punctures in the course of forty- 
six years, with a total yield of 9666 kg. 
(21,265 lb.) of fluid from a single patient. 

The extreme vascularity of the pseudo- 
mucinous cyst renders these tumors pecul- 
iarly liable to hemorrhage, and every 
hemorrhage is a potential source of infec- 
tion and adhesions. Brown patches dis- 
coverable upon the inner surface of the 
cyst wall bear witness to old hemorrhages 
which have been invaded by connective 
tissue cells and which lack an epithelial 
covering. Ruptures readily occur into the 
peritoneal cavity as the cyst increases in 
size, and the cyst contents thus escape 
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into the cavity. A rent is produced in the 
large cyst; smaller cysts then develop 
rapidly and protrude into the rent made 
in the main cyst in such a way as finally 
to obliterate the rent entirely, but not a 
few adhesions come into being during the 
course of this process. Escape of cyst fluid 
into the peritoneal cavity may be followed 
by a localized peritonitis. Such an attack 
passes off in a few days or a week, but 
leaves in its wake adhesions that bind the 
cyst to adjacent structures, either to the 
parietal peritoneum or to other organs 
lying within the peritoneal cavity, or both. 
We have recently had occasion to oper- 
ate on one of these giant ovarian cysts in 
which the adhesions were so dense that 
in spite of repeated attempts no line of 
cleavage could be discovered between the 
cyst and the parietal peritoneum. The case 
is instructive, because here the usual 
methods of treatment proved inadequate 
to the situation, and impossible of applica- 
tion. We have accordingly thought that 
its publication might be useful, since it 
demonstrates clearly the value of a mode of 
treatment not ordinarily applied; namely, 
marsupialization plus later excision of the 
lining membrane, which in this instance 
accomplished a cure that could not have 
been brought about in any other way, and 
without which the life of the patient would 
almost certainly have been sacrificed. 


CASE HISTORY 


E. M., single, aged fifty-seven, was admitted 
to New York Polyclinic Hospital April 29, 
1934, complaining of an enormous swelling of 
the abdomen of three years’ duration. The 
patient stated that about three years ago she 
began to have a dull aching pain in her right 
side, which persisted for some months before 
she decided to consult a physician. The pain 
bore no relation to meals and was unaccom- 
panied by any gastrointestinal symptoms. The 
physician told her she had a cyst and sug- 
gested that she enter a hospital and undergo 
operation for its removal. She accordingly 
visited another hospital, where she was told 
she had a fibroid. Unwilling at that time to 
have an operation performed, she consulted 
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rn» more doctors, and as the pain was now 
almost negligibie she took chances on letting 
herself go without treatment. Gradually, her 
aodomen began to swell, at first slowly but 
later at such a rapid pace that during the last 
year it had increased to at least double its 
previous size. She stated that she has had 
no indigestion, constipation or jaundice, but 
that upon exertion she had difficulty in breath- 
ing. She tired more easily than formerly, but 
had a good appetite. There was no cough, 
orthopnea or nocturia; but she had lost flesh 
in her face, arms and legs, although the latter 
were somewhat edematous. She said she 
reached the menopause ten years ago, since 
which time she had had neither bleeding nor 
any kind of discharge. Her previous history 
with reference to disease was negative or 
irrelevant, and she had had no operations. 

Abdomen. On admission, the size of the 
abdomen was seen to be enormous, as shown 
in Figure 1, and its surface was covered with 
characteristic dilated venules, due to the 
extensive increase of the collateral circulation, 
though no large veins were visible. The skin 
was tight and shiny, drawn tensely over the 
barrel-shaped tumefaction, which bulged enor- 
mously over the symphysis pubis. No herni- 
ations could be observed, nor were any masses 
felt. There was fluctuation over the entire 
abdomen, with no resonance anywhere. On 
the other hand, there was hyper-resonance for 
2-3 cm. from the fourth intercostal space 
downward on either side. No liver dulness nor 
any tenderness was noted. 

The patient had the characteristic ovarian 
facies and showed extreme emaciation in arms 
and upper skeleton, as well as in buttocks and 
thighs, where the skin appeared loose and 
wrinkled. The legs from knees downward, 
however, were somewhat edematous and cy- 
anotic, owing to the enormous weight they 
had been carrying. 

Lungs. The lungs at the apex were clear to 
percussion, but with resonance only down to 
the fourth intercostal space in front and to the 
eighth in the back. There were rales at the base 
of the lungs in side and back. 

Heart. The impulse was at the nipple on 
the left, in the region of the fourth rib. No 
thrill was present. The sounds were good, the 
aortic second being greater than the pulmonic 
second. The pulses were equal and of normal 
rate and rhythm. 
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Diagnosis: Large ovarian cyst. 
Operation (May 1, 1934). When the pa- 
tient was placed on the table, the abdomen was 
so enormously swollen that it had to be sup- 
ported. An incision was made in the midline 
from the umbilicus in a downward direction, 
with great caution, in the full expectation of 
finding a line of cleavage between a giant 
ovarian cyst and the parietal peritoneum. But 
it soon became evident that the adhesions were 
so dense and so universal that no line of 
cleavage any longer existed, the peritoneum of 
the cyst and that of the abdominal wall being 
practically a single structure, with no dis- 
tinguishable line of demarcation. It was abso- 
lutely impossible, therefore, to differentiate 
the layers. In order to facilitate the progress 
of the operation and not expose the patient 
to the dangers of shock from a prolonged and 
complicated dissection, the large cyst which 
most obviously was present was punctured 
with a trocar, whereupon 9 gallons of dark, 
chocolate-brown fluid were removed. The fluid 
was of the usual viscous consistency observed 
in large, hemorrhagic pseudomucinous cysts. 
After this evacuation, an effort was again 
made to find a line of cleavage, but with no 
better success. The incision was then freely 
opened into the cyst cavity, whereupon manual 
examination showed the cyst to be unilocular, 
involving the entire cavity of the abdomen 
and pelvis. There was no vestige, within the 
cavity, of any of the abdominal organs, intes- 
tines, colon, stomach, etc., nor of the pelvic 
organs, showing that we were within the 
cavity of the cyst and not in the free peritoneal 
cavity. It was possible, however, to feel the 
pelvic organs through the dense membranous 
wall of the cyst. The posterior wall of the cyst 
was now pulled out through the opening for 
inspection. It was seen to be of a dense, shiny, 
fibrous structure, with very large and tortuous 
veins coursing just underneath the surface. 
Once more an attempt was made to enter into 
the peritoneal cavity, with the object of find- 
ing a line of cleavage for the removal of the 
cyst; but notwithstanding the incision was 
carried upward almost to the ribs, it was found 
impossible to enter the peritoneal cavity. It 
was decided, therefore, that at this stage 
enucleation of the cyst wall was impossible of 
accomplishment, and that any further attempt 
to find a line of cleavage or to break down adhe- 
sions would jeopardize the life of the patient. 
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Our only recourse, therefore, was to mar- 
supialize the cyst, suturing the edge of the 
incision in the cyst with several interrupted 
sutures to the edge of the peritoneum. The 
upper and lower ends of the incision were 
closed with interrupted sutures. A head roller 
of folded gauze was used for the purpose of 
packing and draining the cyst cavity, the end 
of the roller being secured to the edge of the 
incision with a safety pin. 

After the evacuation of the fluid, the abdo- 
men collapsed so completely that the ribs and 
pelvic bones stood out with great prominence, 
leaving a huge cavity between these parts of 
the skeleton, where the cyst had been. 

Postoperative Course. The patient’s condi- 
tion was excellent in the days succeeding 
operation, the dressing being changed and 
the packing removed on the eleventh day, 
and the patient allowed out of bed on the 
eighteenth day. Drainage, which was con- 
siderable during the intervening days, was of a 
mucoserous character. The wound was irrigated 
daily, and a large amount of discharge con- 
tinued to flow from the incision. The patient, 
although still running an afternoon fever, was 
discharged on the twenty-fourth day to the 
care of her sister, a trained nurse, with instruc- 
tions to report back to the clinic as might be 
necessary. The further course of her recovery 
was uneventful. 

Re-examination (November 7, 1934). The 
patient was re-examined and found to be in 
excellent condition. The fistula had been 
draining from the time of operation but had 
recently ceased draining and was apparently 
healing. The abdomen was flat and there was 
no sign of regrowth of the cyst, the walls 
of which appeared firmly adherent to each 
other. The patient was living a normal life and 
able to carry on all her former duties. 

Early in February, 1935, the patient re- 
turned with the history that the wound had 
started to drain again. Accordingly it was 
decided to excise the wall of the cyst. 

Second Operation. On February 21, 1935, 
excision of the wall of the ovarian cyst (right) 
was performed. The procedure was as follows. 

The abdomen presented an opening of a 
fistula about 2 inches from the umbilicus in 
the midline. This was just large enough to 
introduce a small probe which could be 
projected into the sinus for a distance of 2 or 
3 inches. There was a foul, yellow, pus-like 
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discharge. The fistulous tract was openec, 
cutting downward toward the symphysis 
pubis thus entering the peritoneal cavity anc 
exposing the coils of the small intestine. 
Investigation disclosed a _ large, irregular, 
nodular mass which was densely adherent to 
the adjacent parts. This mass was apparently 
a collapsed sac which was irregularly and 
extensively folded upon itself. The walls 
were very thick and almost cartilaginous in 
feeling. Several diverticular processes budding 
off from the main mass were presented. Investi- 
gation of the mass showed that it was attached 
down in the pelvis on the right side by a pedicle 
at least 34 inch in diameter. This consisted 
of numerous venous branches as well as the 
tube which was very easily recognized. The 
fimbriated portion of the tube was plastered 
against the wall of the mass. The pedicle was 
evidently that of the original cystoma of the 
ovary. Apparently, after the first operation 
the wall of the cyst had contracted downward 
until it reached the structure which has been 
described. The pedicle was tied off doubly, 
cut between ligatures and an effort made to 
detach the adherent cyst wall. This was finally 
accomplished. It was broken in several places 
and discharged considerable quantities of 
thick, yellow, foul-smelling, colon bacillus 
pus. Apparently there was no damage done to 
the viscera. The incision was closed in layers 
using five interrupted through-and-through 
sutures. A drain, reaching upward in the 
abdomen, was introduced in the upper end 
of the incision. This was secured to the edge 
of the incision with a safety pin. 

Histological Report. The specimen consisted 
of a collapsed ovarian cyst measuring about 
15 X 11 cm. and 2 to 4 cm. in thickness. It 
resembled a flattened, pancake-like mass. 
There were a number of broken adhesions and 
considerable scarring over the surface. The 
cyst had apparently been in a collapsed state 
for some time. When sectioned, several 
small cysts, which contained pseudomucinous 
exudate, were observed in the wall. There was 
a small amount of purulent exudate in the old 
collapsed cystoma cavity. One tube was 
attached to the specimen. 

Microscopical examination showed portions 
of the wall of a multilocular cyst of the ovary. 
The lining of the cysts consisted of a single 
layer of columnar epithelium. The inner wall 
of the large collapsed cyst showed a diffuse 
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<-mi-purulent inflammatory lesion with granu- 
letion tissue, a large number of plasma cells 
and monocytes, a few multinucleated giant 
ce! Is, and an occasional focus of epithelioid 
cell formation which gave strong presumptive 
evidence of a tuberculous background for 
this inflammatory lesion. The tube, however, 
showed no evidence of tuberculosis, and little 
evidence of any active inflammatory lesion. 

Recovery was uneventful and the wound 
healed in two weeks. There has been no 
recurrence of the discharge. 

Diagnoses: Old collapsed pseudomucinous 
cystoma of the ovary. Chronic purulent 
oophoritis (tuberculous). 


DISCUSSION 


Traditionally, there are three classic 
methods by which an ovarian cyst may 
be operated upon: (1) simple puncture for 
drainage, without any attempt to extirpate 
the cystic mass; (2) puncture, followed 
more or less immediately by ovariotomy; 
and (3) ovariotomy without previous 
puncture. The method of puncture alone 
was used by only three of the authors in 
Kehrer’s”® series; the second method was 
employed by 45, and the third by 41 in the 
series. 

There is no division of opinion today 
as to the unjustifiability of simple puncture 
except under the most unusual conditions, 
such as insupportable dyspnea and cyano- 
sis, revealing the desperate condition of 
the patient. In such a case the surgeon 
has no choice other than to relieve the 
acute distress under which the patient is 
laboring by whatever means are available, 
and it is obvious that withdrawal of a 
portion of the fluid content will accomplish 
this result more readily than any other 
type of procedure. Under any other 
conditions tapping is not to be thought 
of, since leakage of fluid into the peritoneal 
cavity is inevitable and may result in 
infection of that cavity, or in some cases 
in dissemination of a malignant growth. 

The use of puncture by trocar prior to 
making the abdominal incision formerly 
had a large number of supporters, over 
one-half of Kehrer’s collected cases having 
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been treated by this method. It appears 
that, on the whole, the results have been 
nearly as good as those following ovari- 
otomy without puncture. Of Kehrer’s 19 
cases terminating in death, 10 had been 
treated by this method, 7 by ovariotomy 
alone and 2 by puncture alone. The 
period of time elapsing between the 
puncture and the removal of the cystic 
mass was far from uniform, varying from 
an immediate ovariotomy to one performed 
one day to three weeks after puncture; 
so that judgment of the relative beneficence 
of the two methods is scarcely possible 
on the basis of the fatalities following. 

A modification of this method that was 
formerly in wide use for ovarian cysts 
and which still has its adherents, is the 
making of a relatively small incision into 
the peritoneal cavity, and then, after 
inspection of the cyst, tapping the latter 
with a large trocar in order to reduce its 
size and thus facilitate its removal. This 
procedure, however, has all the dis- 
advantages of simple puncture, since it is 
impossible to prevent leakage with its 
potential devastating results of infection 
or dissemination of malignancy, and in 
addition the attempt to release through 
the small abdominal incision the dense 
adhesions usually present in these large 
cysts may meet with complete failure. 
Leriche*! (1891) uttered a special note 
of warning against any puncture in a 
patient who has been subjected to hemor- 
rhage; for, if the cyst is of hemorrhagic 
type, puncture under such conditions may 
produce hemorrhage ex vacuo. 

Woérner*®? in 1899 pointed out that 
puncture previous to operation serves only 
to prolong the operative procedure and 
to deplete the natural defenses of the 
patient, since a puncture that withdraws 
20 to 40 liters of fluid is in itself enough 
to prostrate her and make her unfit for 
operation. He takes issue with those who 
think it important to empty a cyst slowly, 
as occurs in cases of puncture. He would, 
on the contrary, empty it as quickly as 
possible to save life, if it is to be emptied 


‘ 
cing 
93 
3 
j 
og 


352 American Journal of Surgery McGrath & Eiss—Ovarian Cyst 


at all. But, in his opinion, it is more 
difficult to remove from the abdominal 
coverings a collapsed sac than the smooth, 
firm one full of fluid. The release of tension 
subsequent upon puncture also encourages 
hemorrhage, since the abdominal wound 
surfaces do not ordinarily begin to bleed 
so long as tension is maintained. 

In 1914 Wiener** expressed the view 
that these great cysts should be attacked 
through an incision long enough to permit 
of their removal intact, whenever this is 
at all feasible. He thought that any 
attempt to remove a cyst through a small 
incision by first reducing the size of the 
cyst by incision or puncture is to be 
condemned. He admitted, however, that 
in rare cases there are cysts so large that 
their removal intact is not possible. 

Kehrer,® on the other hand, is an earnest 
adherent of the method of puncture fol- 
lowed immediately by a limited incision 
for removal of the collapsed cyst. He 
regards as very dangerous the long incision 
of 40 cm. or more that is necessary for the 
removal intact of one of these enormous 
cysts, maintaining that it invites peritoneal 
and cardiac shock and the onset of peri- 
tonitis. He cannot agree with those to 
whom the paramount consideration is 
the preservation of the integrity of the 
cyst and the saving of valuable time lost 
in emptying it, for to him the avoidance 
of shock is the main thing. His method is 
that of 45 of the authors in his series: 
to withdraw all, or nearly all, of the con- 
tents, and then proceed immediately to 
the operative removal of adhesions through 
a small incision, breaking these down 
manually with hand inserted between the 
cyst wall and the anterior and lateral 
walls of the abdomen, after which the 
pedicle is ligated and the cyst removed. 

The third method, namely the removal 
of the unbroken cyst through a long 
incision, is the one almost universally 
in use today, the length of the incision 
depending upon the size of the cyst. The 
advantages of the long incision where 
innumerable tough adhesions have to be 
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carefully separated are too evident to 
require argument, and it is obvious that, 
since wounds heal horizontally and not 
longitudinally, a long incision will need 
no longer time to heal than a short one. 
Where certain portions of the cyst are 
bound down with extraordinary adhesions, 
it may be necessary, in removing the cyst, 
to dissect away a part of the outer layer 
of the cyst wall, leaving small portions 
adherent to the abdominal wall or to 
some organ to which the cyst has become 
adherent. 

There is a class of cases, however, in 
which no slightest vestige of a line of 
cleavage between the peritoneum of the 
cyst and that of the abdominal cavity can 
be discovered anywhere, as in the case 
we are reporting. For such cysts there still 
exists a fourth method of procedure to 
which recourse may be had, as a last resort; 
namely, the cyst may be marsupialized. 
This is in fact only a logical extension of 
the method of leaving small portions of 
the cyst wall that are too strongly adherent 
to be separated. If small portions may 
safely be abandoned when the danger of 
hemorrhage and collapse are too great to 
justify their removal, it is reasonable to 
suppose that in extreme cases larger 
portions, or even the entire cyst, may 
advantageously be left behind, if provision 
is made for adequate drainage. 

It was on this ground that we decided 
to clean out the cyst cavity and suture 
the margins of the cyst wall to the cor- 
responding margins of the abdominal 
incision, leaving the cyst an open pouch 
packed with gauze, to drain as long as 
might be necessary before nature should 
granulate in and fill up the collapsed 
cavity, the walls of which were in close 
juxtaposition after emptying of the cyst 
contents. Although correct in principle, 
this method was only partially successful 
in our case, since excision of the lining 
membrane was later required. 

In reviewing the literature, it appears 
that marsupialization has not been very 
frequently adopted. Among the one hun- 
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dred cases of Kehrer’s series, only 2, 
those of Darnall*4 and G. B. Archer,* 
seem to have been treated in this way. In 
loarnall’s case, the adhesions were so firm 
on the anterior surface of the cyst that 
he believed that to free them would mean 
the death of the patient. Like ours, his 
cyst was unilocular and examination of 
its collapsed walls revealed that it was 
apparently just as densely adherent on 
the posterior surface to all structures 
lying behind it. After suturing its edges 
to those of the abdominal wound, he 
swabbed out the cavity with pure carbolic 
acid every three or four days, to destroy 
the secreting membrane, and packed it 
at the same intervals, with the result that 
the cyst opening rapidly diminished in size 
and then closed completely, the patient 
being discharged in six weeks. 

In Archer’s*®* case conditions were some- 
what different. Here the cyst came out so 
easily that Archer at first thought it was 
extraperitoneal. He then discovered that 
its peritoneal covering had been so firmly 
adherent to the parietal peritoneum that 
the inner layer of the cyst lining membrane 
had pulled away from it and had come out 
without it. Since the patient’s condition 
was not very satisfactory, he closed off 
the general peritoneal cavity by suturing 
the parietal peritoneum at the lower part 
of the incision to the lower border of 
the serous layer of the cyst, then placing 
a loose gauze pack in the blank space left 
by the removal of the inner portion of the 
cyst. In this case the cyst weighed at least 
100 pounds, and the woman, an East 
Indian, weighed only 67 pounds upon 
leaving the hospital after its marsupializa- 
tion and closure. 

It is frequently asserted in textbooks 
Hartmann,*”? Déderlein*’) that, 
if one carries the line of incision high 
enough, it will always be possible to find a 
line of cleavage between cyst peritoneum 
and parietal peritoneum from which to 
begin the dissection of the adhesions. Our 
experience in this case does not confirm 
this view. 
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While the method of marsupialization 
receives little or no recognition at the 
hands of many writers of textbooks, an 
author here and there admits the necessity 
of such a procedure in exceptional cases. 
Among these are Crossen,* Baldy,* and 
Faure and Siredey.*! Crossen states that 
it is much safer than to persist in a pro- 
longed attempt to separate all adhesions, 
with its attendant shock and loss of blood. 
He emphasizes the importance of removing 
every vestige of the lining cells if possible, 
keeping in mind that there are many 
prolongations forming small cysts between 
the inner and outer layers of the cyst wall. 
If the patient’s condition does not permit 
this, he maintains that at least all palpable 
secondary cysts should be broken into, 
after which the granulation process may 
destroy them. Baldy makes the statement 
that where a cyst is found to be connected 
with other tissues by firm adhesions to 
such a degree as to render removal im- 
practicable or unwise, it may be opened, 
emptied of its contents, brought out and 
stitched fast into the abdominal wound. 
The superfluous portion should then, he 
says, be cut away and the cavity packed 
with iodoform gauze, which promotes 
drainage and also by its presence in the 
sac may lead to an inflammation which 
will cause obliteration of the latter. 

Faure and Siredey have this to say of 
marsupialization: 


When all other ways fail, there is one 
recourse which, although only a makeshift, 
may save the life of a patient who would 
certainly die otherwise. This is marsupializa- 
tion. The pouch is emptied of its contents and 
partly resected at the level of its anterior 
surface, and its walls are fixed to the peritoneal 
lips of the lower part of the wound. In this 
way the interior part communicates with the 
outer. A tampon is inserted in the sac, which 
diminishes little by little under the influence 
of the pressure of the abdominal organs. It 
proliferates, suppurates and then perishes 
after a certain length of time. Despite oppor- 
tunities for infection and the long, slow delays 
of a chronic suppuration, as a rule a complete 
healing results from the use of this method 
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which, for lack of a better method, one should 
have no hesitation in carrying out. 


In our case, the abdominal incision 
was carried far up above the umbilicus and 
close to the level of the ribs, still without 
finding any suggestion of a line of cleavage 
from which to begin a dissection or any 
trace of a free peritoneum from which to 
orient ourselves. Under such circumstances, 
the danger for the patient of proceeding 
with the classic separation of adhesions 
and the operative removal of the cyst was 
only too obvious. We are accordingly 
convinced that marsupialization was the 
only proper course to follow in the treat- 
ment of this unusually adherent giant cyst 
of the ovary. 


SUMMARY 


The case reported illustrates an excep- 
tional type of gigantic ovarian cyst with 
adhesions so inseparable that none of the 
usual classic methods of treatment was 
applicable, since it was impossible to find 
a line of cleavage between the cyst and 
the peritoneal cavity. Under conditions 
of this kind, the danger of hemorrhage 
and fatal exhaustion of the patient seemed 
too great to justify an attempt at separa- 
tion of the adhesions, which evidently 
bound the cyst inseparably not only to 
the parietal peritoneum but also to impor- 
tant organs within the abdominal cavity. 
Even when the incision was carried high 
up under the ribs, every attempt at finding 
a line of cleavage was fruitless. It was 
therefore decided that marsupialization 
of the cyst cavity was the only practicable 
course. The cyst was accordingly opened 
freely, whereupon 9 gallons of dark brown, 
somewhat viscous fluid were evacuated, 
representing approximately a weight of 
75 pounds for the cyst and its contents. 
Manual exploration revealed that the 
tumor was unilocular and that it occupied 
the entire cavity of the abdomen and the 
pelvis as well. That we were actually 
within the cyst and not in the peritoneal 
cavity was proved by our failure to dis- 
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cover the presence of any abdominal or 
pelvic organ within the cavity we weve 
exploring, and by the fact that it wis 
possible to feel the pelvic organs through 
the dense fibrous wall of the cyst, which 
revealed the typical structure of a cyst 
wall, tough, glistening and fibrous, with 
enormous tortuous veins coursing in fu|| 
view beneath the transparent lining 
membrane. 

All attempts at enucleation having 
failed, the cyst was first thoroughly drained 
and cleaned of its contents, the inner 
membrane being carefully removed to 
prevent the further secretion of cystic 
fluid. The edges of the incision in the 
cyst wall were then sutured to the edges 
of the abdominal wall incision with inter- 
rupted silk sutures, the upper and lower 
ends of the incision closed, and the cyst 
cavity packed with gauze for the purpose 
of drainage. During the early days follow- 
ing operation the drainage was copious, 
the quantity diminishing during the long 
period in which the cyst walls were 
granulating together, a process not com- 
plete until six months had elapsed, at 
the end of which time the abdomen was 
flat and the cyst walls were partially 
adherent. Nine months later the wound 
started to drain and excision of the lining 
membrane of the cyst was performed. 


In closing, we wish to thank Dr. Jerome 
Van Ess, resident surgeon of the Polyclinic 
Hospital of New York City, for his courtesy 
in supplying us with the history, record and 
photographs of our patient. 


CONCLUSIONS 


1. The operative removal of giant ova- 
rian cysts may be rendered impossible by 
the presence of universal adhesions of 
such density as totally to obliterate the 
line of cleavage between the cyst and its 
bed. 

2. Under such conditions any attempt 
at removal of the cyst is fraught with 
great danger to the patient, on account 
of the liability of hemorrhage and collapse. 
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». Resort should be had in such cases 
t- the method of marsupialization, laying 
oven the cyst and suturing its margins 
to the edges of the abdominal wound, 
with suitable packing and drainage, to 
close by slow granulation. 

,. A case is reported in which mar- 
supialization of the cyst followed nine 
months later by excision of the cyst wall 
proved successful. 
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PUTRID LUNG ABSCESS WITH MASSIVE HEMOPTYSIS* 


JosePH B. STENBUCK, M.D., F.A.C.S. 


HE use of artificial pneumothorax 


in the treatment of putrid lung 
abscess should as a rule be con- 


Fic. 1. Shadow of pneumonic infiltration in upper 
portion of right lower lobe is shown previous to 
introduction of pneumothorax. No fluid level is 
visible, probably because entire abscess cavity is 


filled with blood. 


demned. There are several grave dangers 
in its use. The needle may cause cerebral 
embolism or contaminate the pleura with 
bacteria from the abscess cavity. The 
pressure of the pneumothorax may cause 
the adhesions of the pleura in the neighbor- 
hood of the abscess to be torn away and 
allow the contents of the abscess to rupture 
into the uncontaminated pleural cavity. 
Anaerobic bacteria introduced from the 
abscess into the chest wall may cause a 
virulent type of phlegmon. Not only should 
the use of artificial pneumothorax be 
considered dangerous but it should also 
be considered futile in collapse and cure 
of lung abscess cavities. 

There is, however, an exceptional case 


Visiting Surgeon, Harlem Hospital 


NEW YORK CITY 


of putrid lung abscess in which the 
induction of artificial pneumothorax is « 
desirable temporary expedient. The excep- 


Fic. 2. Pneumothorax in lower half of right chest 
pushing lung upwards and compressing it. 


tion is the case of massive hemoptysis 
and ts illustrated by the following case: 


F. B., a twenty-nine year old woman, was 
admitted to the Medical Service of Doctors 
Martin and Stivelman, Harlem Hospital, 
March 13, 1934. She had had two teeth removed 
March 2, 1934 under gas anesthesia. The re- 
maining teeth were in extremely bad condition. 
Three days before admission she had sudden 
sharp pain in the right chest near the angle of 
the scapula. The pain persisted. Two days 
later she had a severe chill which lasted about 
twenty minutes. Following this she had cough 
and bloody sputum. Her past history 's 
irrelevant. 

Physical examination gave the impression 
of lobar pneumonia in the right lower lobe, but 
with the advent of foul breath and foul sputum 
on March 15 the diagnosis of lung abscess was 
made. On March 16, over the upper portion 


* From the Surgical Service, Harlem Hospital. Charles S. B. Cassasa, M.p., Surgical Director. 
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of the right lower lobe, near the vertebral 
column, at the level of the angle of the scapula, 
cavernous breathing with loud bubbling and 
fine rales was heard. On the same day sudden 
gross hemoptysis occurred and the physical 
siens were changed. Every few minutes she 
coughed and filled or half filled her sputum 
cup with blood. This continued to an alarming 
extent. It was feared that the patient might 
succumb to hemorrhage. Surgical consultation 
was requested, It seemed to me that the danger 
in operation was grave in a case in which a 
lung bled so actively and in which the patient 
had a lessened margin of safety due to hemor- 
rhage. Therefore, I decided against immediate 
operation and suggested the use of artificial 
pneumothorax. The dangers of this procedure 
were considered less than those of immediate 
operation in this extreme type of case. 

Two hundred cubic centimeters of air were 
introduced into the right pleural cavity. The 
response was immediate and startling. The 
massive bleeding stopped and did not recur. 
Streaks of blood continued in the sputum until 
March 21 and then were seen no more. Artificial 
pneumothorax was continued at intervals until 
April 3. Following is a tabulation of the treat- 
ments given with the amount of air introduced 
and the pressure readings (1) before and (2) 
after treatment: 


Stenbuck—Lung Abscess 


| 
Air Pressure Pressure 
Date before after 
— | Treatment | Treatment 
| | 
3, 16/34 200 —3.5, +0.5 
3/17/34 150 | —2.5, +0.5 | —3, +I 
3/18/34 250 + 
3 19/34 250 | —6, +1 —4.5, +1 
3/ 20/34 | 100 | —3 +1.5] —2, +2 
3/21/34 150 | —2, +2 —4, +4 
3/23/34 250 =| —2, +2 —1, +45 
3/24/34 am’t.not | —3, +2.5| —1, +65 
recorded | 
3/25/34 | 50 | —2, +4 | -2, +5 
3/27/34 | 400 | —-2, +2 | oOo, +4 
3/20/34 | 350 | | —0.5, +3-5 
3/31/34 150 | 0 +2 | +1, +4 
4) 2/34 | 500 0, Oo | +1.5, +3 
4 


| | 


A record of these treatments is set down at 
length to illustrate the fact that at least in this 
early case of acute lung abscess, even intensive 
treatment with artificial pneumothorax had no 
apparent effect upon the lung abscess cavity. 


150, | —5, 0, +35 
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This fact is supported by the findings at opera- 
tion to be described. 
Although the hemoptysis ceased, purulent 


Fic. 3. Picture taken approximately five months after 
operation shows clear lung with regeneration of 
fifth and sixth ribs at site of operative resection. Size 
and shape of cavity is shown by clear area sur- 
rounded by a dense oval shadow of fibrous tissue. 


foul expectoration and cough continued. There 
was evidently no sign of cure and operation 
was undertaken, April 26, 1934. 

Operation (J. B. S.): An incision was made 
along the mesial border of the right scapula as 
in Figure 1. The scapula was mobilized in part 
and retracted upwards and outwards. About 
2 inches of the fifth rib was removed sub- 
periosteally. Incision was then made down to 
the parietal pleura. No excursions of the lung 
were seen beneath it. The parietal and visceral 
pleurae were apparently bound together by 
adhesions. An aspirating needle was inserted 
into the lung in this area and on aspiration foul 
pus was obtained. The opening into the lung 
was enlarged so that it admitted a finger. 
Digital examination revealed a large cavity 
extending downward, and therefore about 
2 inches of the sixth rib was removed and the 
cavity was opened widely. It was about 3}4 
inches long by 21% inches wide. It contained 
clotted blood and thick foul pus which were 
evacuated. Packing was then inserted into the 
cavity in the manner described by J. F. 
Connors. The entire operation was performed 
without entering the free pleural cavity since 
it was confined to the area where the parietal 
and visceral pleurae were densely adherent. 


» 


3 
g 
| | 
| 
5 
4 
¥ 


3 58 American Journal of Surgery 


In this way by an accurate localization of the 
area of pleural adhesions, a single stage operation 
was expeditiously carried out. 


Fic. 4. Wound is granulating and sinus leading into 
lung is closed. Place and direction of wound allows 
for excellent retraction of scapula. 


The one stage operation for lung abscess 
is based upon the clinical and pathological 
findings of H. Wessler and C. Rabin 
who noted that acute putrid lung abscesses 
are uniformly close to the visceral pleura, 
that there are usually adhesions of the 
visceral and parietal pleurae in this area, 
and that at this point entrance to the 
abscess may usually be effected without 
entering the free pleura. It is of interest 
to note that the collapse of the lung abscess 
cavity did not take place even with exten- 
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sive pneumothorax treatment. Apparent! 
hemorrhage was not arrested by collapse 
of the cavity itself but rather by collapse 
of the adjacent parenchymal portion of the 
lung with accompanying collapse of the 
blood vessels in it leading to the cavity. 
The postoperative course as far as the 
abscess was concerned was uneventful. 
Foul sputum and foul breath promptl; 
disappeared. The packing was removed 
from the cavity four days after operation. 
The cavity was quite clean. A bronchia! 
fistula was seen at its upper portion. 
The cavity was repacked loosely about 
twice a week for a period of six months. 
About eight months after operation her 
pulmonary infection is apparently cured. 
The patient’s convalescence was not 
entirely uneventful. On admission a mass 
was felt in each flank. These masses were 
apparently large kidneys. In June, in 
August, and in December there were 
attacks of fever rising to 103° and 104°F. 
lasting one to two weeks. On each occasion 
the masses appeared larger and were 
quite tender. The urine contained pus and 
in December pyelograms revealed mark- 
edly elongated and flattened renal pelves 
which suggest the diagnosis of bilateral 
polycystic kidney with recurrent infection. 


SUMMARY 


Although the use of artificial pneumo- 
thorax is contraindicated in the treatment 
of lung abscess it may be tried as a tem- 
porary measure in cases of massive hemop- 
tysis. Cure of the abscess may not be 
expected by this means but thoracotomy 
and drainage should be performed at a 
later date, preferably in a_ one-stage 
operation. 
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URINARY CALCULI IN PAGET'S DISEASE 
(OSTEITIS DEFORMANS) * 


A. E. GoLpsTEIN, M.D., F.A.C.S. AND B, §. ABESHOUSE, PH.B., M.D. 


Associate in Pathology, University of 
Maryland School of Medicine 


Instructor in Pathology, University of 
Maryland School of Medicine 


BALTIMORE, MD. 


HE development of urinary calculi 
in patients with osteitis deformans 
is infrequently observed as indicated 
by the scant references to this phenomenon 
in the literature. The contributions to this 
subject are limited to the report of a single 
case by Young and to general statements 
by Squier, Keyser and others. In a com- 
prehensive discussion of the etiologic fac- 
tors in nephrolithiasis, Squier stressed the 
role of calctum metabolism in the genesis 
of nephrolithiasis and the importance of 
considering the relation of calctum metab- 
olism to stone formation in the various 
bone diseases, i.e., osteitis deformans, 
osteomalacia, osteoporosis, osteopsathy- 
rosis, chronic coxitis, rickets, etc. 
The purpose of this paper is to present 
6 cases of urinary calculi in patients suffer- 
ing with osteitis deformans and to briefly 
discuss the possible etiological factors 
concerned in the production of urinary 
calculi in this disease. The authors have 
also studied the occurrence of urinary 
calculi in various other bone diseases, i.e., 
arthritis, rickets, hyperparathyroidism, 
fractures of the long bones, fractures of 
the spine, etc., and the result of this study 
will be published at a subsequent date. 


OSTEITIS DEFORMANS 


Osteitis deformans was first described 
as a disease entity by Sir James Paget in 
1876 and hence bears his name. It is a 
chronic disease of the bones found in both 
sexes and requires five to fifteen years to 
reach its maximum development. The 
disease is of more frequent occurrence 


than commonly supposed. While the dura- 
tion of the disease is indefinite, it has 
relatively little influence upon the general 
health of the patient, and is seldom, if ever, 
the cause of death. The onset is insidious, 
manifesting a tendency to symmetrical 
involvement of the bones especially the 
tibia, femur, pelvic, frontal parietal and 
occipital bones. Typical cases involving 
single bones, especially the facial bones, 
phalanges of the fingers or the long bones 
of the extremities have also been described. 

The disease is characterized clinically 
by a hypertrophy and deformity of the 
bones involved which may or may not be 
associated with pain. The pathology is 
essentially a rarefying osteitis combined 
with new bone formation. 

The etiology of Paget’s disease remains 
unsettled. A direct relation between this 
disease and any constitutional disease 
has not been established. Some writers 
have suggested the relation of an infectious 
process such as syphilis, typhoid, malaria, 
influenza, erysipelas to a local or general 
osteitis deformans, traumatic or neuro- 
trophic bone lesions, etc. 

It has been suggested by White that 
osteitis deformans may be but one stage 
of a deficiency disease. The disease can 
be reproduced in monkeys fed on a diet 
insufficient in Its organic and vitamin 
content to which an excess of calcium is 
added. 

Definite impairment of kidney function 
occurs in most cases of osteitis deformans 
as pointed out by Scully. The pathological 
changes of the kidney associated with this 
disease are primarily a sclerosis of the 


* From the Department of Genito-Urinary Surgery, Sinai Hospital. 
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interstitial tissue and a thickening of the 


walls of the blood vessels. 
Young and Waters reported a case of 


Fic. 1A. 
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Paget’s disease. A roentgenogram of his spine 
was taken six months later and revealed a 
calculus in each kidney. 


Fic. 1B. 


Fic. 1. Case 1. A. Roentgenogram of skull shows typical changes of osteitis deformans. sp. Roentgenogram of lumbar 
spine also reveals same changes in lumbar vertebrae. Arrow points to a small stone in lower pole of right kidney. 


renal and ureteral calculi in a man of fifty 


years. Roentgenograms showed very exten- 
sive bony changes characteristic of Paget’s 
disease, a marked triangular deformity of 
the pelvis, a stone measuring 0.8 X 1.2 cm. 
in the right ureter near the pelvis and two 
small stones in the lower calyx of the right 
kidney. Examination of urine was negative 
except for a few pus cells. Phthalein 
excretion was 43 per cent for two hours. 
This case (Case 1, A. C.) was seen and 
treated by us prior to the examination by 
Dr. Young and hence is reported in detail 
by us. | 


Case 1. A. C.,, white, male, fifty years, 


married, merchant, referred by Dr. J. Frieden- 
wald. Admitted to Sinai Hospital on March 14, 
1925 with a complaint of pain in the left abdo- 
men. The family history was negative. Past 
history was unimportant with the exception 
that one year prior to admission he underwent 
a thorough examination and was told he had 


Present Illness: The patient had his first 
attack of left renal colic six weeks ago. The 
attack recurred three days later but lasted only 
two hours. A roentgenogram was taken at this 
time and a shadow was noted in the right and 
left kidney regions, also one in the region of the 
left ureter. The only urinary symptom present 
was diurnal frequency. There was no history 
of hematuria, of passing of gravel or stone. 

Physical Examination: The patient was short 
of stature, measuring 5 feet, 3 inches in height. 
His head appeared to be unusually large and 
bulging. There was an obvious increase in the 
antero-posterior diameter of the chest. A 
definite shortening of the spinal column was 
noted. Slight tenderness was present over the 
entire left side of the abdomen. The lower pole 
of the left kidney was palpable. The external 
genitalia were negative. The prostate was 
normal in size, shape and consistency. 

Laboratory Studies: A voided specimen o! 
urine was negative for albumin and sugar anc 
on microscopic examination occasiona. 
red blood cell and pus cell were noted. The 
P. S. P. test gave an output of 18 per cent for 
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the first hour and 17 per cent for the second 
nour. 

Course: A complete cystoscopic and roent- 
cenographic study was made shortly after 
admission. Cystoscopic and pyelographic stud- 
ies revealed a calculus 3 cm. in diameter in a 
lower major calyx of the right kidney and a 
calculus of similar size was noted in a similar 
position in the left kidney. A larger oval shaped 
calculus measuring I X 0.5 cm. was noted at 
the left ureteropelvic junction. The left kidney 
presented a moderate hydronephrosis. Roent- 
genograms of the skull and pelvic bones showed 
the typical changes of Paget’s disease (Figs. 
1 and 2). 

A left ureterolithotomy was performed under 
gas anesthesia and the stone was removed. 
The patient made an uneventful recovery. 

Diagnosis: (1) Paget’s disease; (2) nephro- 
lithiasis, bilateral; (3) left ureteral calculus. 

Case ul. F. R. S., white, male, aged sixty-one 
years, married, retired policeman, referred by 
Dr. Harvey Beck. He was seen for the first time 
on December 12, 1922 complaining of pain in 
the left abdomen and frequent urination. The 
family history was negative. At the age of 
seventeen years, he contracted gonorrhea which 
was complicated by gonorrheal arthritis involv- 
ing both wrists, elbows, knees, and ankles. 
At the age of tweaty-one years, he fell from a 
height of 4 feet and struck his back. At the age 
of thirty-four he joined the police force when 
the minimum height was 5 feet, 7 inches. At 
the age of fifty-three, he was 5 feet, 2!5 inches 
tall. He has been under a physician’s care with 
treatment for Paget’s disease for the past four 
years. Eighteen months ago, he passed a small 
stone following an attack of right renal colic. 
One year ago he had a similar attack of right 
renal colic accompanied by hematuria but did 
not pass a stone. 

Present Illness: This dates back six months 
during which time there had been a marked 
frequency, burning, dysuria, urgency, and 
pollakiuria. He has complained of severe colicky 
pais in the left lower quadrant radiating up 
to left lumbar region for the past six months. 

Physical Examination: The patient was of a 
very short stature. When he stood with both 
heels together there was marked bowing out- 
ward and forward of the lower extremities. 
‘There was a general bowing of both femurs, 
more marked on the right than on the left. 
ine pelvis was flattened anteroposteriorly. 
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There was slight tenderness in the lower quad- 
rants. The external genitalia were negative. 
Rectal examination disclosed a first degree 


Fic. 2. Case 1. Roentgenogram reveals characteristic 
changes of osteitis deformans in bony pelvis. 


enlargement of the prostate. due to a benign 
hypertrophy. 

Laboratory Studies: Voided specimen of 
urine was alkaline in reaction and had a specific 
gravity of 1.020. Tests for albumin and sugar 
were negative. Microscopic examination showed 
an occasional red blood cell, pus cell, and hya- 
line cast. Blood Wassermann reaction was 
negative. An intravenous phthalein test showed 
25 per cent for the first hour and 20 per cent 
for the second hour. 

Course: Cystoscopic and pyelographic studies 
revealed two calculi, the size of pecans, in the 
bladder and one, the size of a pea, in the lower 
portion of the left ureter. The calculi in the 
bladder were removed with a_ cystoscopic 
rongeur. After several dilatations of the left 
ureter the calculus in the left ureter was passed 
into the bladder and removed with a rongeur. 
Following this the patient had no further 
urinary disturbances. 

Roentgenographic studies were made of the 
entire skeletal system while under our care 
(Fig. 3). The cranial bones showed a moderate 
thickening with mottled areas of bone con- 
densation throughout but more marked in the 
frontal and upper parietal regions. Plates of 
the spine showed a definite decalcification of 
the bodies of all the vertebrae with a decrease 
in the vertical diameter of the bodies and a 
corresponding increase in the transverse diam- 
eter. The pelvic bones appeared to be thickened 
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and presented diffuse mottled areas of decalci- 


fication. Both femur were bowed in a forward 
and outward direction. 


Fic. 3A. 
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Laboratory Studies: Voided specimen of 
urine was negative for albumin and sugar, but 


on microscopic examination several pus and 


Fic. 3. Case 11. Roentgenograms showing typical changes of osteitis deformans in (A) skull, (B) pelvis and lumbar 
vertebrae. Two small shadows, situated above symphysis pubis, are vesical calculi. 


Diagnosis: (1) Paget’s disease; (2) vesical 
calculi; (3) left ureteral calculus. 

Case ut. B. B. F., white, male, aged sixty- 
nine years, single, retired merchant, referred 
by Drs. J. Friedenwald and Erwin Mayer. 
Admitted to the Sinai Hospital, March 4, 
1926 with the complaint of pain in the left 
abdomen and left lumbar region. The family 
and past history were unimportant. 

Present Illness: About ten days ago, the 
patient developed an acute attack of pain in 
the left abdomen which radiated upward to the 


left lumbar region. The pain lasted one-half 


hour and recurred in five hours. He has had 
two to three similar attacks daily. There was 
no nausea, vomiting, chills or fever. The only 


urmary symptoms the patient complained of 


were burning on urination and nocturia. 
Physical Examination: Definite tenderness 
was elicited in the left upper and lower quad- 
rants and in the left lumbar region. Neither 
kidney was palpable. Rectal examination dis- 
closed a first degree enlargement of the prostate. 


red blood cells were found. The blood Wasser- 
mann reaction was negative. The blood urea 
was within normal limits. 

Course: Cystoscopic examination was per- 
formed on March 4, 1926. There was a slight 
intravesical bulging of the prostate posteriorl) 
in the form of a median bar. The left ureteral 
orifice was dilated, edematous and _ injected 
and appeared as though something had passed 
through it. Twenty-four hours later a small 
rough calculus, the size of a pea, was removed 
from the posterior urethra under caudal anes- 
thesia. On cystoscopy a no. 6 catheter was 
passed up each ureter into the pelvis of the 
kidney without encountering any obstruction. 
A left ureteropyelogram revealed a normal 
pelvis and calyces. A roentgenogram of the 
genitourinary tract revealed no shadows in 
the kidney or ureteral regions. The pelvic bones 
particularly the ischia and pubes showed the 
typical changes of Paget’s disease (Fig. 4). 
The patient was discharged from the hospita! 
eighteen days later in excellent condition. 
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The patient was not seen again until Feb- 
ruary 11, 1928 when he was re-admitted to the 
hospital for further study. He had two attacks 
of renal colic since last seen. A voided specimen 
of urine showed many red blood cells on micro- 
scopic examination. 

On cystoscopy the left ureteral orifice was 
congested. A no. 6 catheter was passed up the 
left ureter but encountered an obstruction 
8 cm. up which was not overcome. The ureter 
was dilated up to the point of obstruction. 
A roentgenogram was taken but failed to reveal 
any shadows in the kidney or ureteral regions. 
Cystoscopy was repeated five days later and 
the same obstruction was encountered. A 
roentgenogram revealed a small but indistinct 
shadow at the tip of the catheter. Two ureteral 
catheters were passed up to the point of 
obstruction and left in place for twelve hours. 
Two days later the patient passed two small 
stones. A third stone, the size of a pea, was 
removed from the bladder by means of a 
cystoscopic rongeur five days later. 

One week after the calculus was removed 
from the bladder the patient complained of 
severe pain in the left renal region, accom- 
panied by nausea, vomiting and abdominal 
distention. The temperature rose to 105°F. and 
continued to be high and septic in character. 
A blood culture was taken two days later and 
was positive for Streptococcus hemolyticus. 
Eleven days after the positive blood culture 
another cystoscopic examination was per- 
formed and again an obstruction was encoun- 
tered in the left ureter which was overcome. 
Despite all measures the blood stream infection 
persisted and the patient sank rapidly and 
died twenty-four days after the first positive 
blood culture. 

A partial autopsy was obtained. Numerous 
small yellowish stones were found in the left 
kidney which showed a severe pyelonephritis. 
Subsequent roentgen examination of this 
kidney revealed the calculi to be of the non- 
radiable type. 

Diagnosis: (1) Paget’s disease; (2) nephro- 
lithiasis, left. 

Case tv. This case is reported through the 
courtesy of the late Dr. Frontz. L. K., aged 
‘ifty-five years, married, jeweler. Admitted to 
Sinai Hospital on July 24, 1932 with the com- 
olaint of pain in the lower right quadrant. 
‘amily and past history were negative. 

Present Illness: The onset dates back three 
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weeks when he developed a dull pain across the 
lower back and over both kidneys which per- 
sisted for one week. Two weeks ago he had an 


Fic. 4. Case 11. Localized type of osteitis deformans 
involving pubic and ischial bones, particularly on 
left side. Finer details of changes in structure of these 
bones is lost in process of photographic reproduction. 
Above tip of left ureteral catheter is faint outline of 
small calculus. 


attack of renal colic on the right side. The pain 
radiated down to the right testicle and was 
accompanied by nausea and vomiting but no 
chills or fever. He has had a diurnal frequency 
every two hours for the past two years but 
there is no history of dysuria, urgency, burning, 
tenesmus or passing of gravel or stone. 
Physical Examination: His head appeared 
asymmetrical due to a bulging of the left 
parietal and temporal regions. There are no 
other bony changes noted. The heart and lungs 
were negative. Abdominal examination re- 
vealed tenderness in the right upper quadrant 
and in the right lower quadrant along the 
course of the ureter. Rectal examination dis- 
closed a second degree enlargement of the 
prostate, which was soft and doughy. 
Laboratory Studies: Urine, voided specimen, 
on June 24, 1932 was acid and had a specific 
gravity of 1.005. A faint trace of albumin 
was found but the test for sugar was negative. 
Microscopic examination showed an occasional 
red blood cell and few pus cells per high power 
field. An intravenous phthalein test showed 
30 per cent for the first hour and to per cent 
for the second hour. The blood urea was 43.1 
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mg. per cent. The blood Wassermann reaction 


was negative. 
Course: Cystoscopic examination was _ per- 


Fic. 5A. 
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married, housewife. Unfortunately, a complete 


history could not be obtained in this case. 
The following information has been supplied 


Fic. 5B. 


Fic. 5. Case tv. Generalized type of osteitis deformans involving (A) skull, (B) pelvis and lumbar vertebrae. Arrow 


formed on June 25, 1932. The right ureteral 
orifice was dilated and congested, indicating 
the passage of a small stone through this 
orifice. The kidney urine was negative except 
for an occasional red blood cell. Stereoscopic 
right uretero-pyelograms were taken and 
revealed a normal pelvis, calices and ureter. 
Examination of the lumbar spine and pelvis 
showed a marked increase in density of the 
lumbar vertebrae, sacrum and pelvis. There 
is no evidence of a destructive process in any 
of the lumbar vertebrae. A moderate degree of 
scoliosis of the lumbar vertebrae to the left is 
noted. A roentgenogram of the skull showed the 
typical changes of Paget’s disease (Fig. 5). 

During his stay in the hospital the patient 
had no further urinary trouble. He was put 
on a diet rich in vitamins A and D. He was 
discharged from the hospital on July 5, 1932 
in excellent condition. 

Diagnosis: (1) Paget’s disease; (2) right 
ureteral calculus, passed. 

Case vy. This patient is reported through 
the courtesy of Drs. J. Evans and C. Gabriel. 
C. F., white, female, aged fifty-eight years, 


points to small calculus in left ureter. 


by Dr. Evans. The patient’s family history 
was negative except that an older sister had had 
Paget’s disease which was confirmed by roent- 
gen studies. The patient had enjoyed fairly 
good health but had suffered with symptoms of 
an upper urinary tract lesion for many years. 
She had complained of marked diurnal and 
nocturnal frequency, urgency, burning and 
dysuria. The patient fell and sustained a 
fracture of the lower end of the left femur and 
died five days later. Death was sudden and 
was attributed to an acute myocardial failure. 

Examination of the patient revealed an 
advanced Paget’s disease involving practically 
all the long bones of the body. The head was 
markedly enlarged and bulging due to involve- 
ment of all the cranial bones. The chin was 
tapering in character. A kyphosis of the 
thoracic spine was present. The diagnosis of 
Paget’s disease of the bones was confirmed by 
roentgen examination. A roentgenogram taken 
to study the lumbar vertebrae disclosed a large 
stone in the left kidney region (Fig. 6). 

Diagnosis: (1) Paget’s disease; (2) nephro- 
lithiasis, left. 
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Case vi. This patient was referred by Dr. 
M. B. Levin. H. B., male, aged seventy-two 
years, married, retired merchant. He was seen 
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of his joints. His head is markedly enlarged. 
There is a deformity of both elbows, wrists and 
joints of his fingers. The abdomen is very 


Fic. 6. Case v. Generalized type of osteitis deformans with advanced changes in skull and pelvis. There are several 
large calculi in left kidney. 


for the first time at home on October 3, 1932 
complaining of frequency of urination. The 
family history was essentially negative. The 
patient had been treated for “rheumatism” 
and arthritis for the past twenty years. For 
the past few years, he has received treatment 
for various foci of infection which included 
diathermic treatment of the tonsils, removal of 
infected teeth, a nasal and sinus operation. 
He states that he had renal colic fifteen years 
ago but does not recall on which side the pain 
occurred. He passed a stone from his bladder 
thirty years ago. 

Present Illness: The onset of the present 
trouble dates back several months when he 
began to complain of frequency, occurring 
every hour during the day and three to four 
times at night, difficulty in starting his stream, 
straining, urgency, burning and intermittency. 
On two occasions in the past three months, he 
developed an acute retention of urine and had 
to be relieved by catheterization. He has had 
chills and fever at irregular intervals in the 
past few weeks. He has also complained of 
pain in both lumbar regions, more marked on 
the right than on the left side. There is no 
radiation of pain. He occasionally has a dull 
pain in the suprapubic region. The patient has 
been confined to bed for the past five years 
because of inability to move his lower extrem- 
ities. The patient stated that his arthritis is 
becoming progressively worse. 

Physical Examination: Patient is a very 
stout obese male. He is unable to stand due to 
the pain and pressure attending movements 


obese. Neither kidney is palpable. There is 
slight tenderness in the right lumbar region 
but no tenderness over either kidney or ureter 
anteriorly. Rectal examination disclosed a 
benign hypertrophy of the prostate, first degree. 

Laboratory Studies: Voided specimen of 
urine was acid in reaction and had a specific 
gravity of 1.020. Tests for albumin and sugar 
were negative. Microscopic examination reveals 
many pus and red blood cells. 

Course: A plain roentgenogram of the genito- 
urinary tract revealed a shadow the size of a 
walnut in the region of the bladder. Under 
caudal anesthesia, the vesical calculus was 
crushed and removed. Two weeks later the 
patient returned complaining of pain in his 
right kidney region following an automobile 
ride. A roentgenogram of the genitourinary 
tract revealed a shadow the size of a lima bean 
in the lower right ureter. Roentgen studies of 
the skull, pelvis and spine were taken and 
showed the typical osseous changes of Paget’s 
disease (Fig. 7). 

Diagnosis: (1) Paget’s disease; (2) vesical 
calculus; (3) right ureteral calculus; and (4) 
arthritis deformans. 


DISCUSSION 


The formation of urinary calculi in 
osteitis deformans may be dependent upon 
one or more primary factors. These factors 
may play an etiological role in the produc- 
tion of the primary bone disease and 
secondarily influence the formation of 
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urinary calculi. On the other hand, these 
factors may bear no etiological relation 
to the bone disease but directly or in- 


Fic. 7A. 


directly as a result of the bone disease, 
they may influence the subsequent forma- 
tion of calculi. Each of the following fac- 
tors worthy of brief consideration as 
possible etiological agents in the produc- 
tion of urinary calculi in osteitis deformans: 
(1) pathological or physiological changes; 
(2) diet; (3) altered calcium metabolism. 


I. PATHOLOGICAL AND PHYSIOLOGICAL 
CHANGES 


Pathological studies have revealed the 
fact that the primary causative agent 
responsible for the development of the 
osseous changes is an endarteritis of the 
blood vessels in the bone. The vascular 
changes may be limited to the blood vessels 
of the bones or may be part of a generalized 
vascular disease, i.e., arteriosclerosis. It 
is well known that a characteristic thick- 
ening of the peripheral blood vessels exists 
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in osteitis deformans and that this thick- 
ening is due to a deposition of lime salts 
in the wall of the blood vessels. Similar 


Fic. 7B. 


Fic. 7. Case vt. Generalized type of osteitis deformans showing characteristic change in (A) skull, (B) spine and 
pelvis. Large shadow opposite right ischial spine is vesical calculus. 


sclerotic changes may be noted in the walls 
of the renal vessels which may lead to an 
interstitial fibrosis with a resultant impair- 
ment in renal function. 

The authors are of the opinion that the 
impairment in renal function has no 
etiological significance in the development 
of the bone changes but are either sec- 
ondary to the bone disease or merely an 
associated condition. However, as a result 
of the kidney changes, there may be some 
disturbance in the kidney parenchyma or 
to the formation of urinary calcul. 


II. DIET 


The causal relation of deficient diet to 
osteitis deformans may also serve as a 
possible explanation of the simultaneous 
occurrence of urinary calculi in this disease. 
White was able to reproduce the bone 
disease in monkeys fed on a diet deficient 
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‘n its organic and vitamin A content to 
vhich an excess of calcium was added. 
Other investigators have also stressed the 
association of a vitamin A deficient diet 
with osteitis deformans and osteoporosis. 
The experimental production of urinary 
calculi, composed of calcium phosphate, in 
rats fed on vitamin A deficient diets was 
first observed by Osborne, Mendel and 
Perry and later verified by Fujumaki, 
McCarrison, Van Leersum, Higgins and 
others. The importance of these observa- 
tions is further emphasized by the fact 
that urinary lithiasis has been reported 
in the various bone diseases, I.e., rickets, 
osteitis deformans, osteomalacia or osteo- 
porosis which are presumably due to 
dietary deficiencies. Squier states that the 
association of vitamin A deficiency with 
the various bone diseases suggests the 
possibility that the formation of urinary 
calculi in these bone diseases may be the 
result of a secondary disturbance of 
calctum metabolism rather than the direct 
result of the dietary. This theory appears to 
be quite logical in view of the fact that the 
exact mechanism concerned in the forma- 
tion of urinary calculi resulting from vita- 
min A deficiency is as yet undetermined. 

Several theories have been offered to 
explain urinary lithiasis due to dietary 
deficiency. Some investigators (Osborne, 
Mendel, and Perry Perlman, and Weber 
and others) maintain that a diet deficient 
in vitamin A lowers the resistance to 
infection and that this infection may occur 
in the urinary tract with subsequent stone 
formation. However, this process appears 
experimentally at least to be unassociated 
with infection. McCarrison stressed the 
toxic effect of the deficient diet on the renal 
epithelium and renal function as a prob- 
able factor and considered stone formation 
to be the result of the deposition of calcium 
»hosphate upon the effete cells of the 
tubular epithelium which serve as a 
vucleus. Killian has suggested that the 
‘acreased alkalinity of urine which is due 
-o formation of ammonia in cases of 
‘itamin deficiency, may not be entirely 
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the property of bacteria but also the result 
of a disturbance of renal function. He 
believed that vitamin a deficiency changes 
the character of the renal epithelium so 
that it is possible for crystalloids to become 
adherent to the epithelial cells. Joly and 
Higgins are of the opinion that calculosis 
associated with vitamin deficiency is the 
result of some action upon the urinary 
colloids which reduces their power of 
holding stone-forming salts in solution. 


Ill. CALCIUM METABOLISM 


It is our belief that the causal relation- 
ship between osteitis deformans and uri- 
nary lithiasis is to be sought in the dis- 
turbance of the calcium and phosphorus 
metabolism associated with osteitis de- 
formans and the impaired secretory 
function of the kidneys so frequently 
encountered in this disease. Da Costa and 
his co-workers have found a retention of 
calcium, magnesium and phosphorus with 
an excessive excretion of sulphur. Analysis 
of the bone ash in osteitis deformans 
reveals the bone to be rich in calcium 
despite their softness. In the case reported 
by Cuthbertson, the blood calcium was 
within normal limits and the figures for 
the CO, reserve indicated the presence of 
a mild acidosis. 

As far as we have been able to deter- 
mine, hypercalcemia is not associated with 
osteitis deformans. However, it is well 
recognized that disturbances of calcium 
metabolism may occur without an increase 
in calcium content in the blood. Squier 
states that the reverse is more often the 
case in those conditions of disturbed 
calctum metabolism associated with renal 
calculus. Israel maintained that metastatic 
calcification may take place without de- 
composition of bone or hypercalcemia. 
The exact mechanism by which dis- 
turbances in calcium metabolism produce 
chemical or pathological changes which 
ultimately result in the precipitation of 
the urinary constituents with subsequent 
formation of urinary calculi is by no means 
clearly established. The role of other 
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metabolic disturbances, i.e., phosphorus, 
magnesium, sulphur, etc., in the develop- 
ment of urinary lithiasis is even more 
obscure. 

Urostasis and infection of the urinary 
tract apparently bear no great significance 
as etiological factors in the production of 
urinary calculi in osteitis deformans. The 
presence of stasis or infection in cases of 
osteitis deformans, while not a causal 
factor per se, certainly favors the forma- 
tion and recurrence of lithiasis by keeping 
up the infection in the urinary tract. 


CONCLUSIONS 


Our observations in 6 cases of urinary 
lithiasis in patients suffering from ostei- 
tis deformans justifies the following 
conclusions: 

1. Urinary lithiasis is an infrequent, 
though not uncommon, complication of 
osteitis deformans. 

2. Several probable etiological factors 
may be considered in establishing a causal 
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born April 24, 1934, male, premature 

birth at eight months, spontaneous 
delivery. Mother had one previous delivery 
eight years before, a difficult forceps delivery. 
Weight at birth was 5 pounds, 6 ounces. At 
time of delivery no abnormalities were observed. 
Admitted to nursery during the afternoon of 
April 24, the condition was only fair. He be- 
came cyanotic at times, requiring the frequent 
administration CO, and oxygen. Throughout 
the first twenty-four hours the infant took his 
formula normally but near midnight he vomited 
a large amount of greenish mucus. Up to thirty- 
five hours post-delivery vomiting occurred at 
varying intervals; on one occasion it was pro- 
jectile in character but otherwise it was regurgi- 
tated, usually through the nose. 

The rectum contained a solid plug of mucus 
which was expelled by irrigation. 

The weight went down to 4 lbs. 5 ozs. On 
the 26th, hypodermoclyses were given and a 
transfusion was attempted but was unsuccess- 
ful. There was moderate distention and tym- 
panites of the entire abdomen and cyanosis 
was noted at times. Temperature at birth was 
98.6°F., on the 25th 100°F., and on the 26th 

oF, 

The stool consisted of white friable material 
covered by mucus, color grayish, consistency 
soft. It consisted of mucinous and necrotic 
debris and some lipoid material. No epithelial 
cells were recognized, except possibly a few 
degenerated columnar cells, and no lanugo 
hairs. 

Microscopic examination showed many fat 
globules, many erythrocytes, a few leucocytes. 
No organisms were observed. 

Roentgenographic examination was made 
by Dr. Quimby after administering a small 
amount of barium through a stomach tube. 

At five hours there was a persistent residue in 
the stomach and barium was distributed irregu- 
larly in a large dilated sac below the stomach. 
A diagnosis of congenital obstruction of the 
duodenum was made and operation was per- 


Bie: B., referred by Dr. L. J. Ladin, 


formed on April 26, fifty-five hours after 
delivery. 

On opening the abdomen through an upper 
right rectus incision a hugely dilated duodenum 
was found. The transverse diameter was 
approximately 219 inches; it had a mesentery 
and lay free in the abdomen extending to the 
left lateral margin of the abdomen and down- 
ward to the pelvic brim. It terminated in a 
blind pouch and was not connected with the 
remainder of the small intestine. 

Rotation of the colon had been arrested in 
the mid-line so that the cecum and the appendix 
presented at the upper angle of the abdominal 
incision. 

The jejunum started as a blind pouch in the 
upper abdomen to the left of the spine: there 
were numerous coils of small intestine which 
terminated in the cecum. 

The jejunum and ileum were approximately 
1g inch in diameter but the lumen appeared to 
be pervious. The colon was somewhat larger. 
Both the large and smal! intestine were covered 
by the dilated duodenum. It was apparent that 
there was a non-rotation of the duodenum 
with persistence of the fetal mesentery and an 
arrested rotation of the colon. 

A side-to-side anastomosis was made between 
the dilated duodenum and the collapsed 
jejunum using fine silk blood vessel sutures. 
The wound was closed with through-and- 
through sutures. 

Death occurred on April 28, thirty-six hours 
after operation. 

Autopsy showed the findings described at 
operation. There was evidence of broncho- 
pneumonia. No other abnormalities were noted. 

Histological finding of the lower end of the 
dilated pouch bore more characteristics of 
jejunum than of duodenum. 


COMMENT 


This case demonstrates the possibility 
of making an anastomosis between the 
dilated duodenum and the collapsed jeju- 


* From the Surgical Service of the Polyclinic Hospital. Presented at the meeting of the Polyclinic Clinical Society, 
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num. Complete interruption of continuity 


is one of the less frequent causes of con- 
genital duodenal obstruction. It is unfortu- 


Fic. 1. X-ray findings. 


nate that it was not possible to determine 
the etiological factors and that the opera- 
tion could not have been performed earlier. 

In a previous study of this condition 
96 cases were collected from the literature. 

Congenital duodenal obstruction was 
described by James Calder in 1732 and in 
1916 Ernst reported a successful duodeno- 
jejunostomy upon a child ten days old. 

There have been several successful 
operations since that time. 


INCIDENCE 


As to the incidence of this condition, 
in 1800 collected infant deaths there were 
49 cases of intestinal obstruction and 31 
per cent of them involved the duodenum. 
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ETIOLOGY 


The etiological factors vary. A case 
has been reported due to a congenital 


Fic. 2. Findings at operation. 


adenoma, to annular pancreas, to a peri- 
toneal band kinking the duodenojejunal 
angle. 

Some cases appear to be due to vascular 
anomalies. (In 2 cases Wyss noted an 
absence of the pancreaticoduodenal artery 
which he believed was the cause of arrested 
development) and fetal peritonitis has 
been suggested as a cause by others. 

The majority of recent writers accept 
Bland-Sutton’s theory of a primary devel- 
opmental defect but some cases are prob- 
ably due to the persistence of normal fetal 
atresia described by Tandler. (He noted 
that the increase of entodermal elements 
is more rapid than the growth of the 
mesodermal portion so that the duodenal 
lumen was filled at about the fifth week of 
gestation but later, when the lumen rapidly 
increased, the occlusion was relieved and 
the epithelial elements were utilized for 
lining the tube.) 
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PATHOLOGY 


Duodenal obstruction may be partial 
1 complete, due to narrowing of the lumen, 
the formation of a septum or to the com- 
plete interruption of continuity. 

The second portion is most frequently 
involved, the obstruction being situated 
at the level of the papilla of Vater or 
adjacent to it, either above or below. 

The stomach, the pylorus and the 
proximal portion of the duodenum become 
dilated and the wall of the latter is dark 
and engorged. 

Below the obstruction the condition 
of the intestine varies depending upon 
the degree of obstruction and its relation 
to the papilla of Vater. 

If the obstruction is incomplete or above 
the papilla the bowels are partially dis- 
tended with bile; with complete obstruc- 
tion below the papilla the intestines are 
firmly contracted and “worm-like” and 
are empty or contain meconium. 

Other anomalies are frequently observed 
such as stenosis or atresia elsewhere, 
diverticula, absence of the gall bladder, 
anomalies of the bile and pancreatic ducts. 


SYMPTOMS 


The symptoms vary according to the 
location and degree of the obstruction. 

With atresia above the papilla, they 
resemble those of pyloric stenosis. 

Vomiting begins soon after birth and 
usually recurs with each feeding. It is 
described as forcible or regurgitative and 
consists of food and mucus, possibly with 
blood. Bile is apt to be regurgitated if the 
obstruction is not complete. 

Hematemesis occurs in 65 per cent of 
the cases. Normal meconium and bile may 
be discharged from the bowel. 

With atresia below the papilla, bile is 
vomited freely and the meconium is usually 

out not always) lacking in bile. 

The absence of lanugo hairs from the 
meconium is a diagnostic sign of value 
Walz). The physical signs are usually 
definite. The abdomen may be distended 
ond the stomach moderately dilated. 


Kellogg & Collins—Obstruction Amencan Journal of Surgery 371 


DIAGNOSIS 


The diagnosis is based upon the symp- 
toms and x-ray findings. The condition 
should be suspected when a_ newborn 
infant persistently vomits bile. 

Obstruction above the papilla resembles 
congenital pyloric stenosis but the thick- 
ened pyloric ring which is usually palpable 
in the latter, is lacking. The x-ray offers 
positive means of differentiation. With 
obstruction below the papilla, there is 
early and persistent vomiting of bile with- 
out feculent odor, contrasting with the 
delayed vomiting, feculent in character, 
of obstruction at some lower point. The 
x-ray findings are conclusive. 

Death occurs in from one to twelve 
days if the obstruction is complete, the 
majority dying on the fifth day. Life may 
be considerably prolonged with incomplete 
obstruction. 


TREATMENT 


The treatment is surgical. Obstruction 
above the papilla requires gastroenteros- 
tomy, below this point, some form of 
duodenjejunostomy. Distention of the 
worm-like small intestine with water at 
the time of operation will facilitate the 
anastomosis (Clogg). 
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FEMALE, aged twenty, was admitted 
A to the hospital on November 20, 1934, 

complaining of loss of sensation of the 
right forearm and a tingling and numbness of 
the fingers of the right hand. These symptoms 
were exaggerated on deep inspiration and after 
exercise and had been present for the past two 
months. The onset was gradual but slowly 
became progressively worse. Her entire past 
history and family history were essentially 
negative. 

Physical examination revealed a young 
well-nourished white woman sitting quietly 
in bed and not appearing acutely ill. The head 
and neck were normal except for a hard immov- 
able mass in the right supraclavicular fossa. 
No unusual pulsations were present. The radial 
pulse on the right side almost became imper- 
ceptible on deep inspiration or elevation of the 
arm above the head. There was lessened sensa- 
tion over the ulnar aspect of the right forearm 
and lack of abduction of the right thumb. 

Laboratory data were all essentially normal. 

Roentgen examination of the neck and upper 
thorax revealed a very small cervical rib on 
the left side. On the right side there was a 
large cervical rib projecting from the seventh 
vertebra to articulate with a large bony exosto- 
sis coming up perpendicularly from the first 
rib at right angles (see Fig. 1). 

At operation through an anterolateral inci- 
sion, the scalenus anticus muscle was severed 
at its attachment to the first rib. The right 
cervical rib and the exostosis from the first 
rib were removed completely. Convalescence 
was uneventful and the patient was discharged 
on the sixth day. (Fig. 2 shows x-ray after 
operation.) 

Postoperatively there was immediate cessa- 
tion of symptoms with no recurrence to the 
present time (four months). At present the 
pulse on the right side is similar to that on the 
left side in all positions of the extremity. 
Altered sensation in the right forearm has 
disappeared and abduction of the right thumb 


CERVICAL RIBS* 
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is present. There is no change in the right 
radial pulse on deep inspiration. 


Galen and Vesalius were the first to 
describe the anomaly of cervical rib. 
Crooke,'! in his Mikroscosmographia in 
1651, mentions Bauhine finding 13 ribs 
on each side in a cadaver. The first impor- 
tant paper on cervical rib was written in 
1740 by Hunauld? and it was more than a 
hundred years later that Gruber’ pre- 
sented the second important contribution. 
Gruber collected 76 cases and classified 
cervical ribs into four groups according 
to their size, attachments and articula- 
tions. This classification is still followed 
more or less closely even today. Coote! 
in 1861 performed the first operation on 
cervical rib for the relief of symptoms 
on a young woman twenty-six years old. 
Keen’ in 1907 reported all operations 
performed up to that time, numbering 
42. Since that time an increasing number 
of reports have brought the number of 
cases up to about 800. Among the more 
notable reports are those of Jones,® Todd,’ 
Streissler,’ Sargent,’ Wilson,'® Adson and 
Coffey,!! Kullman,!* Adson'* and Torelli." 

Cervical ribs usually occur in pairs in 
between 67 to 80 per cent of all cases. 
One may be longer than the other varying 
in size from small projections to com- 
pletely formed ribs, extending from the 
body of the seventh cervical vertebra 
to articulate with the first thoracic rib. 
Torelli* in an analysis of 100 cases 
reported 32 unilateral and 68 bilateral 
cervical ribs. 

A statistical survey by Adson’ of 540,- 
000 investigations revealed one case of 
cervical rib in every 2000 individuals. 
The abnormality was almost always found 


* From the Koster Clinic, Crown Heights Hospital, Brooklyn, N. Y. 
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in females without any definite reasons. 


Evans?!® suggested that deformities in the 
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clavian artery and brachial plexus. Accord- 


ing to Adson and Coffey'!! this com- 


neck are more noticeable in women and pression is caused by the scalenus anticus 


Fic. 1. Roentgenogram of bilateral cervical ribs with 
exostosis from first right thoracic rib articulating 
with right cervical rib. 


since a great number of individuals who 
have this anomaly have no symptoms, 
they are often ignored by men. Childbirth 
and the greater susceptibility of women 
to the common causes of onset of symp- 
toms, rapid loss of weight, chronic nervous 
exhaustion and general ptosis, are cer- 
tainly factors of significance as is the 
greater dropping of the shoulder girdle 
in women. Ina group reported by Adson!* 
in which operation was performed at the 
Mayo Clinic, 23 were women and g were 
men. Todd’ believed that the greater 
movement of the upper part of the thorax 
in women during respiration contributes 
towards its greater incidence in that sex. 
Unilateral cervical rib is found more 
often on the left side, but symptoms are 
more common when found on the right 
side. This is because of the greater use of 
the right arm and also that the right 
cervical plexus is in closer connection 
with the corresponding rib than the left. 
Another reason is that there is a greater 
crop of the right shoulder in right handed 
persons tending to compress the sub- 


Fic. 2. Roentgenogram showing appearance of cervical 
spine after removal of right cervical rib and exos- 
tosis from first right thoracic rib. 


muscle against the rib or its tendinous 
attachment. Two cervical ribs on the 
same side are extremely rare. Only 3 
authentic cases have been reported in the 
literature. 

In the lower forms of life, as the reptiles, 
a pair of ribs accompanies each vertebra. 
It is only with the advent of the extremi- 
ties in the evolutionary scale that the 
ribless cervical and lumbar regions appear. 
The anthropoid ape has 13 pairs of ribs. 
Crocodiles, normally, have cervical ribs. 
According to Bassoe" cervical ribs belong 
to the so-called stigmas of degeneracy 
and are features of an underlying neuro- 
pathic diathesis. Other congenital deformi- 
ties are often associated with cervical 
ribs such as imperforate vagina and 
distention of uterus. The condition is 
occasionally familial. Rosenhaupt” stated 
that cervical ribs are found in the progeny 
of persons with some physical degeneracy. 
Sherren'® reported several cases in which 
cervical ribs were removed for symptoms 
due to syringomyelia. According to Jones® 
the obliquely running nerves normally 
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impede the growth of the ribs, so that they 
merely form vertebral processes. When 
that interference of the rib growth by 
the nerves is absent, a cervical rib will 
result. Todd’ is of the opinion that the 
growth of the blood vessels is probably of 
equal importance to that of nerves in the 
modification of the upper thorax and 
neck. The presence of a cervical rib of 
considerable size usually causes an elonga- 
tion of the chest on that side from 2 to 4 cm. 
and care must be taken in the removal 
of the anomalous rib not to injure the 
pleura. 

Authorities differ in their opinion as to 
the cause of symptoms produced by 
cervical ribs. Telford and Stopford’ report 
3 cases of vascular changes in the arm 
and hand due to cervical rib. It is their 
opinion, based on observation at opera- 
tion, that changes are not due to pressure 
on the subclavian artery but to the con- 
stant irritation of the sympathetic fibers 
of the lower trunk of the brachial plexus. 
These fibers innervate the peripheral ves- 
sels of the arm and forearm and when 
subjected to a constant irritation by a 
cervical rib, or even in some anomalous 
cases of a first thoracic rib, a constant 
spasm of these vessels results. Such a 
spasm is sufficient to cause an occlusion 
of the vasa vasorum of the arteries with 
resultant thrombosis of the blood vessel. 
MacDonald” was able to show that it is 
possible to cause a constant spasm of the 
arterial wall by injecting ergotamine tar- 
trate into white leghorn cockerels. After 
daily injections of 0.2 c.c. of a 0.1 per cent 
solution of the drug for six weeks, the 
florid combs of the birds shrank to !49 of 
their original size and their color changed 
to that of a dirty chamois leather. On 
section of the combs it was shown that 
the arteries were the seat of a proliferative 
endarteritis with hyaline thrombi. 

Most authorities however, are of the 
opinion that the symptoms of cervical 
rib are due to direct pressure of the rib 
on the anterior surface of the subclavian 
artery and brachial plexus. Adson'* be- 
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lieves that the symptoms are produced 
by the pressure of the scalenus anticus 
muscle on these structures. This muscle, 
he believes, constricts the caliber of the 
subclavian artery and compresses It pos- 
teriorly on the brachial plexus against the 
rib or its tendinous attachment. In recent 
years Adson and Coffey'!! were able to 
demonstrate that the mere section of the 
scalenus anticus without the removal of 
the cervical rib was sufficient to remove all 
symptoms. We are of the opinion that 
the technical difficulties in removing the 
rib are not so great as to warrant the risk 
of a return of symptoms and hence advo- 
cate both the severance of the scalenus 
anticus muscle and the removal of the 
anomalous rib. 

The subjective symptoms of paresthesia, 
radiating pains, etc. depend upon the 
amount of constriction or pressure upon 
the subclavian artery and branchial plexus. 
It is believed that the size and shape of the 
cervical rib are no indication as to the 
severity of the symptoms because they are 
only minor factors in the production of the 
symptoms. Adson'* stated that more than 
half of the patients have no symptoms 
because the scalenus anticus has not been 
enlarged sufliciently to compress the artery 
or nerves but heavy exercise or injury to 
the muscles of the neck starts the train of 
symptoms. In most patients the symptoms 
begin between the ages of twenty and 
thirty years because of the greatest muscu- 
lar development, especially the scalenus 
anticus, is reached between these ages. 
He reports 20 operations on 22 patients 
in which only the tendinous insertion 
was divided. In comparing the results 
of the various operations it was observed 
that this newer procedure is more effective 
than the mere removal of a cervical 
rib and the results are equally as good 
as the results obtained when a rib is 
removed in conjunction with tendinous 
division. The syndrome of cervical rib 
besides being characterized by paresthesia, 
radiating pains, syringomyelia-like symp- 
toms, atrophy of the muscles, reduced 
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flow of blood to the extremities, edema 
and cyanosis can also terminate in gan- 
zrene of the fingertips. 

In cases of large cervical ribs, the careful 
observer may sometimes note a convexity 
of the supraclavicular triangle as compared 
with the usual concavity on the unaffected 
side. In these cases a hard unyielding mass 
can be palpated. Occasionally the pulsating 
subclavian artery can be seen above the 
clavicle. Dimunition in volume of the 
radial pulse is almost invariably present 
and becomes completely obliterated on 
elevation of the arm or deep inspiration. 
Where great trophic changes and gangrene 
are present the radial pulse is usually 
completely obliterated. Horner’s syndrome 
has been reported by some observers and 
is probably due to traction or pressure on 
the inferior cervical ganglion. 

In the differential diagnosis of cervical 
rib we must rule out the following: 

(a) Normally enlarged transverse processes 
of the seventh cervical rib. 
(b) Cervical arthritis. 
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(c) Raynaud’s disease. 
(d) Aneurysm of the subclavian artery. 
(e) Infectious neuritis. 
(f) Apical tuberculosis. 

X-rays of the cervical spine and upper 
thorax are diagnostic. 

Small cervical ribs which give no symp- 
toms and which are discovered accidentally 
are best left alone. It is better in those 
cases where the patients are unaware of 
the condition not to apprise them of it, 
lest they begin to worry and imagine all 
sorts of symptoms. Where the anomalous 
ribs begin to give nervous or circulatory 
symptoms, it is best to operate early 
before marked progression of symptoms 
occurs. 

Adson,'*® who believes that the scalenus 
anticus muscle is the important factor in 
producing the symptoms, prefers the ante- 
rior approach in which he only bisects the 
muscle. In our case we chose the antero- 
lateral approach, not only to cut the 
muscle but to remove the cervical rib and 
the exostosis of the first rib. 


REFERENCES 


1. Crooxe, H. Mikrocosmographia. 1651. 

2. Hunautp, M. Sur le nombre d_s cotes, moindre 
ou plus grand qu’a l’ordinaire. Hist. Acad. roy. 
d. sc. de Paris, 1740. 

3. Gruper, W. Neue Anomalien als Beitrage sur 
physiologischen chirurgischen und pathologischen 
Anatomie. Berlin, Forstner, 1849. 

4. Coote, H. Cervical rib. Lancet, 1: 360, 1861. 

. Keene, W. W. Cervical ribs. Am. J. M. Sc., 133: 
173, 1907. 

. Jones, F. W. The anatomy of cervical ribs. Proc. 

Rov. Soc. Med., Pt. 1, 6: 95, 1913. 

7. Topp, T. W. The relations of the thoracic operculum 
considered in reference to the anatomy of cervical 
ribs of surgical importance. J. Anat. e* Physiol., 
45: 293, 1911. 

8. Srretsscer, E. Die Halsrippen. Ergebn. d. Chir. u. 
Orth., 5: 280, 1913. 

9. SARGENT, P. Lesions of brachial plexus associated 
with rudimentary ribs. Brain, 44: 95, pt. 2, 1921. 

io. Witsox, S. A. K. Some points in the sympto- 
matology of cervical rib, with especial reference 
to muscular wasting. Proc. Roy. Soc. Med., 6: 

133, 1913. 

it. Apson, A., and Correy, J. R. Cervical rib. A 


~ 
= 


method of anterior approach for relief of symp- 
toms by division of the scalenus anticus. Ann. 
Surg., 85: 839, 1927. 

12. Kuttman, P. Cervical ribs. Arch. med.-chir. de 
l'app. respir., 6: 372, 1931. 

13. Apson, A. W. Surgical treatment of cervical ribs. 
Texas J. M., 28: 739, 1933. 

14. Torevut, G. Observations in one hundred cases of 
cervical ribs. Policlinico (sez. chir.), 40: 399, 
1933- 

15. Evans, E. S. Cervical rib. J. A. M. A., 58: 1111, 
1912. 

16. Bassor, P. The coincidence of cervical ribs and 
syringomyelia. Arch. Neurol. e- Psychiat., 4: 
542, 1920. 

17. Rosennaupt, H. Zur Klinik der Halsuppe. Arch. /. 
Kinderh., 41: 205, 1905. 

18. SHERREN, J. Cervical ribs: involvement of super- 
ficial nerves in scar tissue following their re- 
moval. Syringomyelia in a patient with cervical 
ribs. Clin. Jour., 32: 95, 1908 

1g Tetrorp, E. D., and Sroprorp, J. S. B. Vascular 
complications of cervical rib. Brit. J. Surg., 18: 
357, 1931. 

20. MacDownacp. Quoted by Telford and Stopford.'’ 


ah 
: 
> 


KRUKENBERG TUMOR 


Eric A. FENNEL, M.D. 


HE sustained interest in the type of 
tumor first described by Krukenberg 
in 1896, the so-called fibrosarcoma 


Fic. 1. Low power of Krukenberg tumor to show architecture; spindle and round cell stroma with pale, mucoid 


The Clinic 
HONOLULY, T. H. 


Our own case strengthens the conviction 


that the Krukenberg tumor is metastatic, 
that clinical methods of diagnosis still 


cells between. 
Fic. 2. Medium power of Krukenberg tumor. Note marked contrast between abundant, dense stroma cells and 


Ovarii mucocellulare (carcinomatodes), 
prompts us to report the following case 
which has some unusual features. 

Major! in 1918 collected 55 cases in 
which the authors of 16 considered the 
tumor primary in the ovary, while 39 
considered it metastatic. Comando? re- 
views the subject, brings it up to recent 
times and adds 2 cases of his own, both 
associated with gastric carcinoma. 


characteristic epithelial cells. 


376 


leave much to be desired and that gastric 
carcinoma may probably exist and metas- 
tasize to the ovary a long time (two years) 
before giving symptoms leading to its 
detection, even though it be, with good 
cause, suspected. 


Sr. R. aet. 58, nullipara. First seen in 
May, 1930. Pertinent extracts from the history 
follow. 


Fic. 1. Fic. 2. 
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Four months previously she noted a mass 
in right abdomen. Recently there have been 
vomiting and constipation. Mass about the 


Fic. 3. 
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food or drink. Preoperative diagnosis: Intes- 
tinal obstruction on basis of carcinomatosis 
of the abdomen. Postoperative diagnosis: 


Fic. 4. 


Fic. 3. High power of epithelial cells to show nucleus, frequently excentric, and prominent, vacuolated cytoplasm. 
Fic. 4. Curettings from uterus showing a nest of carcinoma cells centrally. 


size of a large grapefruit. Preoperative diagno- 
sis: Ovarian cyst. Postoperative diagnosis: 
Right ovarian cyst. Findings: Large cyst, 
containing about 3 liters of brownish fluid, 
basal portion solid, about size of lemon. Liver 
normal, no glands, other ovary very small and 
atrophic, uterus normal, appendix large but 
normal. No ascites. Operation: Cyst drained 
and removed. 

Laboratory Report: “In the wall of the 
cyst a hard mass 12 X 9 X 6 cm., lobulated, 
bulging into the cavity of the cyst, internal 
surface raw and shaggy. Sections show a 
heavy, almost sarcomatous stroma, with many 
nests of epithelial cells of mucinous type. 
Diagnosis: Krukenberg tumor, alias fibro- 
sarcoma mucocellulare (carcinomatodes). Sus- 
pect stomach or rectum as primary site.” 

Uneventful recovery and not seen again 
until May, 1931, one year later. Pain in left 
abdomen for twelve hours, unable to retain 


Simple volvulus. Findings: 18 inches of 
ileum twisted on axis into spiral, shutting off 
blood supply, gangrenous, some bloody fluid 
in abdomen. Pelvic organs explored and found 
normal. Small infantile uterus and_ small, 
shrunken left ovary. Nothing abnormal in 
upper abdomen. Operation: Resection of 18 
inches of ileum, lateral anastomosis plus 
closure of ends. Uneventful recovery. 
September 30, 1931 (four and one-half 
months later): Uterine bleeding. Preoperative 
diagnosis: Endometritis or carcinoma. Post- 
operative diagnosis: Carcinoma. Operation: 
Curettage and application of 2400 mg. hours 
of radium. Laboratory report: ‘‘Curettings. 
A large amount of tunica propria with many 
carcinoma cells, singly, in masses and some 
in glandular arrangement. The carcinoma cells 
are large and somewhat mucoid, suggesting 
mucoid carcinoma of stomach or rectum. 
Still suspect that this was primary in the 
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gastrointestinal tract, Krukenberg metastases 
to ovary and extension to uterus.” 


Bleeding ceased after radium. One and a 


Fic. 5. 


Krukenberg Tumor 
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June 17, 1932 (two months later): Partial 
gastrointestinal x-ray series and barium enema: 
““No stomach nor cap deformities, no evidence 


Fic. 5. Gastric carcinoma. On left, adenomatous area, on right more solid masses of tumor cells. 
Fic. 6. High power of more solid portions of gastric carcinoma. 


half months after the radium, epigastric 
distress and pain. Very tender in epigastrium. 
Tumor palpated. It seemed to appear and 
recede with peristalsis rather than to slip 
away from the finger. 

At this time a gastrointestinal x-ray series, 
reported in detail, is summarized with the 
“Impression: No definite evidence of pathology 
noted at this time.” 

April 8, 1932 (four months later): Still has 
severe pain in stomach, especially when empty. 
Can hardly sleep for pain. Tumor palpable 
(along lesser curvature and antrum?). Einhorn 
bucket test suggests the following: Some 
mechanical, non-ulcerated obstruction near 
cardia, with relative achlorhydria. 

April 15, 1932. Direct visualization of 
stomach: Gastroscope passed easily. Not much 
secretion; no abnormalities. Mucosa slightly 
anemic. Pyloric antrum once seen. No tumor 
nor ulcer. 


of obstruction. Diagnosis: gastrointestinal tract 
shows little or no evidence of obstruction. 
Adhesions present. Colon shows redundancy 
and colitis.” 

June 24, 1932. For recurrence of uterine 
bleeding, curettage (curette brought away 
practically no tissue) and 2200 mg. hours 
radium. Bleeding ceased. 

July 25, 1932 (One month after the last 
radium, ten months after the first radium 
and two years or longer after the onset of the 
ovarian symptoms): Gastric symptoms justify 
laparotomy. Preoperative diagnosis: Gastric 
carcinoma. Postoperative diagnosis: Gastric 
carcinoma. Findings: A large fungating mass 
on the greater curvature of the stomach and 
infiltrating the wall. Drainage lymph nodes 
enlarged. Operation: Subtotal gastrectomy. 

Laboratory report: “Typical gastric adeno- 
carcinoma. Many areas show carcinoma cells, 
mucinous in type, arranged in glandular form; 


Fic. 6. 
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other areas show masses of cells without 
architecture. The neoplastic process extends 
from mucosa to serosa. Heavy infiltration by 
polymorphs. Unusually large number of 
mitoses.” 

The postoperative course was stormy. The 
will to live seemed to have ebbed. However, 
she made a good temporary recovery, began 
to retain sufficient food and have normal bowel 
movements, when she contracted a right lobar 
pneumonia and died ten days postoperatively. 

At autopsy, the operative field was satis- 
factory, the suture lines being firmly healed. 
The right lung was consolidated. The liver 
showed no metastases, but was atrophic. 
The pancreas and spleen were normal. The 
remaining ovary was atrophic in the extreme 
and histologic sections showed nothing but 
the picture of senility. The uterus was very 
small and soft; macroscopic sections revealed 
no malignancy; histologic sections at many 
levels failed to reveal the site of the pre- 
existent carcinoma. 


Comment: This case of Krukenberg 
tumor was unilateral, a component part 
of a cyst and unaccompanied by ascites. 
In these respects it is unusual. The 
intercurrent development of carcinoma 
uteri also is unusual. If the latter was 
primary, or a secondary metastasis of the 
Krukenberg tumor of the ovary, is un- 
decided. There is good reason to believe 
that the gastric carcinoma antedated the 
ovarian tumor for some time, in micro- 
scopic form, but capable of dissemination 
to a non-resistant ovary. There is excellent 
theoretic ground for the opinion that this 
microscopic gastric carcinoma was stimu- 
lated to great activity by the two applica- 
tions of radium, intra-uterine. This radium 
may have had a lethal effect on the 
carcinoma uteri; the small stimulating 
dosage of rays that reached the gastric 
carcinoma may account for its relatively 
sudden growth and its very many mitoses. 

It is interesting to note that because 
of the pathologist’s insistence, the stomach 
was under constant suspicion for more than 
two years. Yet in that time two careful 
x-ray studies, by two competent men, 
‘ailed to yield data that pointed to the 
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lesion that must have existed at that time. 
Furthermore, the Einhorn bucket test 
was unsatisfactory, though its findings 


Fic. 7. Photograph of cancer-bearing area of stomach. 


were suggestive. A competent gastro- 
scopist with an excellent instrument failed 
to see, on the greater curvature of the 
stomach, most easily seen with the gastro- 
scope, a tumor, three months before it was 
large enough to demand subtotal gas- 
trectomy. Constant and competent clinical 
observation failed to yield dependable 
diagnostic data until the surgeon’s ex- 
ploratory knife laid the specimen on the 
pathologist’s microtome. 


CONCLUSION 


Herewith the report of another case of 
Krukenberg tumor of the ovary followed 
two years later by a proven diagnosis of 
gastric carcinoma. An intercurrent uterine 
carcinoma, treated by irradiation, adds 
interest. It is suggested that a proven 
diagnosis of Krukenberg tumor of the 
ovary makes mandatory a most careful 
search of the gastrointestinal tract. 
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culosis in the truest sense of the term. 

It is probably not so uncommon as 
is generally believed. A significant number 
of cases illustrating this unusual localiza- 
tion of the disease will be found in any large 
series. According to Ciantini the first 
descriptions of diaphyseal tuberculosis are 
credited to Regnetta and also to Villepin, 
both in 1842. Ciantini reports 70 cases of 
the long bones in a series of 1090 cases of 
surgical tuberculosis. Forty-nine were of 
the upper extremity and only 21 of the 
lower. The vast majority of pyogenic 
osteomyelitis foci occur in the lower 
extremity. Miltner recently reported 38 in- 
stances which represented 4.8 per cent of 
a total number of 786 cases of bone and 
joint tuberculosis among the Chinese. A 
knowledge of the disease is important from 
the diagnostic as well as therapeutic 
viewpoint. 

It may be emphasized at the outset 
that shaft tuberculosis presents a variety 
of features as does the usual pyogenic form 
of infection, and in many instances it 
mimics pyogenic osteomyelitis. The patho- 
genesis of tuberculous osteomyelitis is 
similarly explained upon a mechanistic 
basis; that of a thromboembolic process 
for the hematogenous forms of the disease, 
which type is most frequently observed. 
However the intensity of the local reaction 
in tuberculosis being generally of a low 
grade character it reflects itself clinically to 
a lesser degree and over a longer develop- 
mental period than do the more active 
pyogenic lesions. The variety of clinical 
manifestations are also in part dependent 
upon the fact that the microscopic pathol- 
ogy of shaft tuberculosis can duplicate 
the reaction of almost any type of patho- 


tuberculosis is surgical tuber- 


UNUSUAL OSTEOMYELITIS SHAFT TUBERCULOSIS* 
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ST. JOSEPH, MO. 


F.A.C.S. 


genic organism. There may therefore result 
in this type of localization the following 
reactions: (1) fibrinous or purulent exu- 
date; (2) discrete tubercle formation, and 
(3) diffuse granulation tissue infiltration 
with varying degrees of caseation. 

These osseous tuberculous lesions are 
usually manifested by the characteristic 
destructive phases of tuberculous lesions 
elsewhere in the body. However, it is not 
so uncommon to observe bone productive 
changes in tuberculosis. Secondary pyo- 
genic complications may be the causal fac- 
tors in this phenomenon. This may even 
occasionally be noted in_ tuberculous 
spondylitis which would lead almost in- 
evitably to the diagnosis of pyogenic 
osteomyelitis. Allison has pointed out 
that the tuberculous local reaction is 
conditional upon the natural tissue reaction 
to infectious processes. Therefore, new bone 
formation is a periosteal response to ade- 
quate stimulation while cancellous bone 
involvement usually leads to bone destruc- 
tion as a predominant feature of the local 
reaction. 

I believe that tuberculous shaft osteo- 
myelitis is, like pyogenic bone infections, a 
potentially diffuse lesion. This follows 
upon the very nature of its development 
and the character of tuberculous lesions in 
general. Perhaps the lymphatics play a 
more important role in the spread of 
tuberculous lesions in the bone than they 
do in the more rapidly developing pyogenic 
lesions. It is very convenient to make the 
diagnosis of joint tuberculosis from biopsy 
of regional lymph nodes and the same may 
be of value in such osseous lesions. The 
differential diagnosis is naturally extremely 
difficult among a population where the 
disease is uncommon. 


* From the Department of Orthopedic Surgery, State University of Iowa, service of Dr. A. Steindler. 
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The various types of lesions that have 
been described may represent the different 
stages in the development of variably 
virulent foci of tuberculous infection. In 
the present series of cases classical x-ray 
findings suggestive of tuberculosis are 
disappointingly infrequent. It is evident 
that most infections, as with pyogenic 
involvement, are bone marrow localiza- 
tions. All such reactions as appear on the 
x-ray involving the cortex and periosteum 
are probably due to secondary invasion 
or to irritation. When no periosteal reac- 
tion is seen on the x-ray film in the presence 
of a known osseous lesion suspiciously 
tuberculous, it is very likely that pathologi- 
cal involvement is far more extensive and 
serious than is apparent on the roentgeno- 
gram. Tuberculous joint lesions are also 
notoriously underestimated when con- 
sidered from the x-ray film alone. We are 
prone to judge bone pathology roentgenolog- 
ically chiefly on the basis of the amount of 
reaction presented rather than upon the 
intrinsic destructive phases, due to the 
limitations of x-ray interpretation. The 
chief differences between pyogenic and 
tuberculous shaft inflammation are _ re- 
flected in the absence of tissue reaction 
at a distance in the latter, which is so 
prominent a feature in pyogenic lesions 
that oftentimes it overshadows the actual 
pathological situation. Practically all x-ray 
changes in tuberculosis of the long bones 
indicate actual clinical involvement of 
that area. Because these lesions are 
primarily destructive and because extreme 
porosity may and does antedate death of 
bone marrow, extensive involvement of an 
entire shaft may take place over a variable 
period with very little clinical evidence of 
the threatening course of events. Sequestra- 
tion is not an uncommon feature of bone 
tuberculosis. It has not been emphasized 
sufficiently probably because tuberculosis 
causes essentially a molecular death of 
tissue and not the more commonly observed 
massive forms of necrosis observed in 
pyogenic bone infections. 
The four types of shaft tuberculosis 
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according to the roentgenographic appear- 
ance, as stated by Miltner, though purely 
descriptive are nevertheless of great aid 
in identification, classification and diag- 
nosis of these lesions. There are briefly: (1) 
tuberculous periostitis; (2) solitary tuber- 
culous abscess; (3) localized tuberculous 
osteomyelitis, and (4) massive tuberculous 
osteomyelitis. 


TABLE I 
GENERAL STATISTICAL ANALYSIS OF SERIES OF SHAFT 
TUBERCULOSIS 

Age Incidence: 18 months to 55 years. Average age 12 
yrs. 

Decade Distribution: Cases 

Onset: 

Duration of IIIness: Two months to ten years. Average 
2.6 yrs. 

Localization of lesion: Four were multiple. 

4 Clavicle..... Hand.. I 

Tibia.......... 7 Sternum..... I Fibula. . I 

Type of Lesion 
Brodie’s............ 2 

Method of Diagnosis: 

2 


Associated Lesions: 

Pulmonary 2 

Tuberculous 


Treatment: Orr method: 6 cases. 3 healed, 1 ampu- 
tation, 2? 


Excision and curettage: 2. Both healed. 
Arthrodesis: 1. 
Rest unknown. 


There is very little to add to the statisti- 
cal analysis (Table 1). It is a well-known 
fact that the diagnosis of tuberculosis of 
joints in which situation the classical 
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forms of surgical tuberculosis appear is 


very inaccurate and must depend upon 
laboratory confirmation, chiefly a positive 
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metastatic lesions were probably due to 
the intervention of secondary pyogenic 
invaders which were recovered from these 


Fic. 1. Series of x-rays in Case 1. 


guinea-pig test. The majority of the lesions 
in this series began insidiously. It is notable 
to find that as in pyogenic osteomyelitis 


an associated antecedent trauma was 
recorded and that the first decade showed 
the greatest number of cases, although all 
decades but the fifth are represented. The 
constitutional factor is negligible in those 
cases uncomplicated by other tuberculous 
lesions or a local secondary infection. The 
multiple lesion cases are especially interest- 
ing. Two of these were apparently of 
hematogenous origin and appeared stmul- 
taneously. In one instance several of the 


localizations. 

The ordinary routine culture in uncom- 
plicated tuberculous lesions is sterile. In 
every great series of osteomyelitis cases a 
substantial portion of the cultures are 
sterile for one reason or another. Perhaps 
some of these are really tuberculous in 
origin. It would be a wise procedure in 
every instance of sterile culture in a known 
destructive bone lesion to inoculate a 
guinea-pig with the exudate or bony 
material. A biopsy is absolutely essential 
to clinch the diagnosis in any case of 
suspected tuberculous osteomyelitis. The 
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»iopsy must be made with care and by one 
-xperienced in bone pathology. In several 
-nstances the diagnosis was missed until 
ubsequent tissue examination and guinea- 
vig inoculation indicated the real nature 
of the process. In these days when so much 
cooperation must obtain between the 
pathologist and the clinician there must 
be no half-way measures in obtaining 
material for a biopsy and for animal 
inoculation. One should make certain to 
obtain perifocal tissue. Nothing can super- 
sede the method of sharp dissection. 
Paraffin sections are better than frozen 
sections. 

The mode of development of these 
lesions in this series is of interest. There 
were obviously ten of hematogenous origin. 
Two of the periosteal forms appeared to 
be extension forms from adjacent tissue 
lesions. The latter are the least serious foci 
and heal rapidly after excision of the entire 
focus. The x-rays practically all revealed 
the characteristic basic destructive features 
of the disease. The greatest productive 
changes were noted in those instances com- 
plicated by secondary infection. The local 
changes were rarely so pronounced as in 
pyogenic lesions as fully developed. It is 
significant that in the Brodie’s types of 
invasion the history of osteocopic pain was 
similarly intermittent and nocturnal as 
in pyogenic Brodie’s abscesses. In a certain 
percentage of typical Brodie’s abscesses 
the cultures were sterile. In all cases there 
was some degree of localized swelling and 
tenderness but no other classical signs of 
pyogenic inflammation. 

The cystic types are especially interest- 
ing and may simulate the ordinary case of 
moderately advanced atrophic arthritis 
until well advanced. This appeared 
typically in the case of a young woman 
who exhibited the lesions in both humeral 
heads and necks. The pain and discomfort 
suffered simulated arthritis even to the 
more or less typically associated neuritic 
radiating symptoms. Some cystic forms 
may resemble myelomatous lesions. 
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These lesions are as amenable to the 
Orr method of treatment as are pyogenic 
osseous lesions. Here the principle of 
avoiding secondary infection must be 
especially observed. If I were to modify 
the technique at all it would be toward 
allowing more rapid spontaneous closure 
of the wound shortly after operation. Very 
extensive lesions may require amputation. 
Sanatorium treatment is primarily indi- 
cated in those instances associated with 
pulmonary lesions although the local lesion 
must be eradicated. A careful and complete 
eradication of the focus is the essential 
feature of the surgical technique. 


CASE REPORTS 


Case. No. C 5033. D.A., male, Philippino. 
Admitted 1928. 

X-rav Findings (Fig. 1): The x-ray taken 
one month previous shows merely a small 
perforation of the cortex of the femur just 
below the greater trochanter with slight 
periosteal reaction. The x-ray taken one month 
after the first observation (Fig. 1B) shows 
a little more condensation about the lesion. 
Five months later the endosteum of the upper 
two-thirds of the femur is irregularly lined 
and there is considerable atrophy of the upper 
end of the bone with some haziness of the hip 
joint proper. One year later the atrophic 
changes continue, the lesion progressed and 
amputation was necessary. It is strikingly 
evident that the x-ray film does not clearly 
emphasize the intensity of the pathological 
changes. It is evident that the lesion was 
localized in the marrow cavity from the begin- 
ning as shown by the diffuse mottling later 
almost suggestive of myeloma. 

Clinical Course: His pain and disability 
began in the winter of 1926 with swelling of 
the mid-thigh region. An abscess was drained 
which left a persistent sinus from that time on. 
The onset was quite sudden and the course of 
the illness rather acute. Drainage was again 
instituted on his admission to the hospital 
and the microscopic examination revealed 
tuberculous granulations. He then had two 
more radical drainages by the Orr method 
but did not respond. He developed bilateral 
pulmonary disease in 1929 and finally came to 
amputation. The disease continued to run a 
septic course and he finally died. 
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Remarks: This case is interesting from several 
viewpoints. He was not so seriously ill until 
the lesion became secondarily infected and 


Fic. 2A. Fic. 2B. 


Kulowski—Shaft Tuberculosis 


NovEMBER, 193 
about two years later. The discomfort per. 


sisted throughout the day and remained local- 
ized chiefly to the region of the medial side ot 


Fic. 2c. 


Fic. 2. X-rays in Case 11. 


spread rapidly to the entire femur, although 
the x-rays at no time revealed the actual 
serious state of affairs. 


Case u. No. C 2569. A. R., female, aged 
twenty-eight years. Admitted 1928. 

X-ray Findings (Fig. 2): April 20, 1928. 
There is some irregularity, enlargement and 
increased condensation of the lower end of the 
middle third of the femur. The collateral 
atrophy is marked. The lesion appears to be 
diffuse. February 6, 1929, following Orr drain- 
age, there is some evidence of sequestration 
about the saucerized area. January 10, 1931, 
a small defect is still present but otherwise 
the lesion is quiescent. The bony outlines are 
clear and the marrow cavity distinct. 

Clinical Course: Pain developed in the 
lower thigh four years previous to her ortho- 
pedic admission. The onset was rather insidious 
and her pain was dull and aching in character 
and always worse at night. There gradually 
appeared some palpable swelling. The symp- 
toms subsided after eight months to reappear 


the knee joint. 

On examination there was one inch atrophy 
of the left thigh with the knee joint slightly 
greater in circumference than on the opposite 
side. There were no signs of inflammation and 
only slight discomfort on movement of the 
knee joint. The femur was drained by the Orr 
method and she gradually made an uneventful 
recovery. When last seen she had a normal 
range of motion of the knee joint and was other- 
wise absolutely free of all symptoms. The 
diagnosis was made upon the basis of the 
microscopic and positive guinea-pig test. At 
operation the operative wound was found to 
be filled with a chocolate-colored fluid and 
granulation tissue. 

Case 11. No. H 4708. J. H., male, aged 
fifty years. Admitted 1933. 

X-ray Findings: The X-rays in this case 
show several cystic areas of destruction in the 
lower portion of the middle third of the tibia 
with a suggestion of periosteal reaction and 
elevation. There is no bone reaction except for 
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.ossibly some increased condensation of the 
middle third of the tibia. These areas again 
-e highly suggestive of myeloma. 


Fic. 3. Photomicrograph of bone in Case tt. 


Clinical Course: The onset was insidious and 
began twelve years previous to his present 
admission. The symptoms he described were 
those of some arthritic involvement of the low 
back and hips, which gradually became stiff. 
The pain referable to his involved leg was of 
only three weeks’ duration. 

On examination there was a fluctuant area 
over the lower lateral aspect of the left leg, 
apparently a cold abscess; sanguinopurulent 
material was aspirated. The sedimentation 
time was always very low, the white blood 
count never above the normal level. Orr drain- 
age was instituted on two occasions. Each 
time considerable edema and pus were en- 
countered. The bone was roughened in several 
areas. The guinea-pig test was positive for 
tuberculosis as was the microscopic examina- 
tion. In spite of the radical saucerization the 
cisease continued to run a septic course. 

Pathological Report (Fig. 3): Several pieces 
c! more or less compact bone were received for 
stological examination. Five slides were 
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studied. Some of the slides show typical 
tuberculous bone sequestrum with marked 
erosion of the necrotic bony trabeculae. The 


Fic. 4A. Fic. 4B. Fic. 4c. 
Fic. 4. Series of x-rays in Case tv. 


marrow spaces are in greatest part filled with 
caseous bone marrow; in some other places 
with tuberculous granulation tissue, with giant 
cell and epitheloid cell tubercles. One section 
shows extensive formation of tuberculous 
granulation tissue with conglomerate tubercles 
from the type of giant cell and epitheloid cell 
tubercles. There is very little caseation, if any, 
only in the central portion of the tubercle. It 
is of interest that in this tuberculous granula- 
hon tissue considerable new bone formation 
occurs. There are many thin bony trabeculae 
of fibrous bone tissue formed simply on the 
basis of fibrous tissue. Some of these bony 
trabeculae are almost surrounding the above 
mentioned conglomerate tubercles and there 
are practically no signs of bone resorption. 
This case shows definitely that in some forms 
or in some stages of the tuberculous infection, 
bone production is very well compatible with 
the specific process. 

December 14, 1933. Several pieces of bone 
and soft tissue from the right tibia were re- 
ceived. The bone is cortical. It shows thickening 
in some places and thinning in others. The 
periosteal surface is rough. One or two small 
sequestra are attached to the endosteal side 
of one piece of bone and there is a brown mass 
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of clotted blood in this area also. The color of 
the bone is grayish. Even where the cortical 
layer is thickened, it is somewhat porotic. 
There is one piece of very thick and rough 
periosteum with some subcutaneous fat at- 
tached. Three slides were studied histologically 
containing a great number of smaller bony 
specimens. The pieces of bone are composed in 
part by cortical bone and part by cancellous 
bone. The cortex is highly porotic. The Haver- 
sian canals are very much enlarged and filled 
with bone marrow which towards the endosteal 
surface becomes more and more fibrous and 
hyperemic. The inner layers of the cortex are 
covered with a dense fibrous tissue of scarlike 
appearance which include a number of small 
spiculae of necrotic cancellous bone with 
lacunar outline. The more superficial layers 
of the scar tissue are loose and contain a great 
number of epitheloid giant cell tubercles. 
None of these tubercles shows caseation. 
There is some new bone production going on 
within the tuberculous granulation tissue but 
the bony destruction of the old lamellar bone 
by osteoclasts is far more pronounced than 
bone formation. The other pieces of cancellous 
bone show essentially the same picture. There 
is considerable bony atrophy combined with 
many changes in the architecture of the bony 
trabeculae. Smaller pieces of bone with irreg- 
ular lacunar outline are united with each other 
by blue cement lines to form an irregularly 
arranged cancellous bone showing on one side 
the same kind of scar tissue, and tuberculous 
granulation tissue as previously described, 
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which means that the greater cavity within 
the bone is walled off by scarring granulation 
tissue. 


Diagnosis: Tuberculous osteomyelitis of 
the tibia. 
CaseEiv. No. E 3203. J. M., male, aged nine 


years, Mexican. Admitted 1931. Involvement 
of the tibia, fibula and os calcis. 

X-rav Interpretation: May 15, 1930, there is 
an increased density and haziness in the middle 
third of the tibia and fibula. There is however 
more striking evidence of periosteal thickening 
and proliferation on the lateral and anterior 
aspects of the tibia. June 6, 1931, the middle 
third of the left fibula shows a haziness of 
the marrow cavity plus a marked thickening 
of the periosteum which is raised for about 
2 inches. In the same region of the tibia there 
is slight increased condensation and the peri- 
osteum is raised on the fibular side. There is 
some evidence of soft tissue swelling but no 
evidence of abscess formation. The right os 
calcis shows a more or less circumscribed 
lesion in its lower posterior half. This is chiefly 
cystic but there is slight increased condensa- 
tion about this focus. 

Clinical Course: The onset went back to 1929 
when he developed pain in the tibia following 
a moderate trauma. The course of his illness 
was moderately acute and several abscesses 
occurred over the body, chiefly in the soft 
tissues. The tibial, fibular and os calcis lesions 
were also surgically treated, the former under 
the mistaken diagnosis of a pyogenic lesion. 
Several residual sinuses persisted. 
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‘NEW INSTRUMENT 


NEW FORCEPS FOR GANGLION AND PLEXUS RESECTION 


Hersert T. WIKLE, M.D., F.A.C.S. 


Associate in Anatomy, Long Island College Hospital 


BROOKLYN, N. Y. 


NE of the problems of removing 
the presacral nerve and hypogastric 
plexus is the dissection of the 

various fibers composing the plexus. I 
have used a small blunt pointed dissecting 
hook to lift up the fibers as they are 
located and dissected free, but this has 
not always been satisfactory because the 
least bit of relaxation upon the handle 
of the hook allows the various filaments 
in the plexus to be lost again. 

The illustrated forceps overcomes this 
difficulty, and as the filaments of the 
plexus are dissected free, they are threaded 
upon the hook and the other blade of the 
forceps confines them to the hook so that 
tension on the hook is not necessary to 
maintain them until the plexus is dissected 
entirely free. It also supplies retraction. 

This instrument can be used in the same 
manner while dissecting any of the various 
ganglia. There are other operative proce- 
dures where such an instrument should 
be of value, such as those on small struc- 
tures lying in a deep cavity where gentle 
traction and elevation would help to 
identify their origin. 

I am presenting this instrument with 
the hope that it may facilitate some 
of the difficulties, most particularly those 


involved in the removal of the hypogastric 
plexus and the various ganglia where the 
problems for which it is most useful are 


Fic. 1. Forceps for ganglion and plexus resection. 


evident. 

The instrument is 7 inches long and 
1s inch wide at its greatest width. The 
upper blade, as illustrated, is notched 
to fit the blunt, curved lower blade. 
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HERNIA CORD CLAMP 


RoLaAnD I. GRAUSMAN, M.D. 


OR those surgeons who believe that 
an instrument may improve their 
operative technique or give them 


Associate Attending Surgeon, Hospital for Joint Diseases 


‘NEW YORK CITY 


abutting ends are serrated and come togeth- 
er when the ratchet is in the first notch. 
The serrations keep the jaws of the clamp 


Fic. 1. Fic. 2. 
Fic. 1. Hernia cord clamp closed. 
Fic. 2. Hernia cord clamp open. 


some additional aid, I am submitting this 
hernia cord clamp in the hope that it will 
be most helpful. 

For the last eight years this instrument 
has been used on the Surgical Service of 
Dr. Philip M. Grausman at the Hospital 
for Joint Diseases and on the Surgical 
Service of Dr. E. W. Kellogg at Gouverneur 
Hospital with a great deal of success. 
It has also won favor among many other 
colleagues. 

The hernia ring forceps is 6'5 inches long 
and has peculiarly shaped jaws which 
when closed, as shown in the illustrations, 
form the shape of a tennis racket. The 
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Fic. 3. Use of hernia cord clamp while inserting 
Bassini sutures. 


in position. 

In performing a herniotomy the cord 
clamp is more practical and helpful than 
the more commonly used methods, which 
advocate rubber tubing, catheter or gauze 
tape. It prevents injury to the cord struc- 
tures after the hernial sac has been isolated. 
For any herniotomy, in which the cord is 
transplanted, this instrument is especially 
useful. It may be moved up and down along 
the structures allowing an excellent view 0! 
the operative field when suturing the inter- 
nal oblique muscle to Poupart’s “ligament. 
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INSTRUMENTS TO FACILITATE MANEUVERS IN 
GALLBLADDER SURGERY 


Max THOREK, M.D. 


CHICAGO, ILL. 


NON-SPILLING BILE CONTAINER manifest in circumventing the cystic duct 


REQUENTLY spilling of biliary con- and cystic artery; a to-and-fro motion of 

tents during operative procedures on their opened blades separates these struc- 

the gall bladder is quite disconcerting. 
The instrument devised to avoid this 
is simple and efficient. Old-fashioned gall- 
bladder spoons are too shallow and offer 
no protection against contamination from 
spilled contents. The instrument consists 
of a cone-shaped container, measuring 
2', inches in diameter and 2 inches in 
depth, mounted on a shaft of suitable size. 
(Fig. 1.) A close-fitting cover is hinged 
and held open by means of spring friction 
clips when in use. Slight pressure upon 
the cover releases it so that material 
cannot spill during removal. The front 
part of the receptacle is somewhat concave 
allowing sufficient latitude for proper 
contact with the subcholecystic structures, 
and its edges rodded, thus avoiding injury 
to the liver. 


GALL-BLADDER HEMOSTATIC FORCEPS 


The jaws of the forceps (Fig. 2) are 
narrow, measuring but 1.5 mm. at their Fic. 1. Fic. 2. 

widest point and tapering slightly. Made 

of the best grade steel, they are spring tures from their attachments without much 
tempered and may be used without ob- trauma. These forceps act admirably as a 
structing the view. Their main use is ligature carrier in this situation. 
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HE physicians of colonial America 

are remembered by their medical 

descendants chiefly because of the 
extraordinary remedies which were ac- 
corded their patients, and the vast num- 
ber of drugs which comprised their 
armamentarium is a silent witness of their 
therapeutic versatility. These early doctors 
were indeed a versatile group, whose 
learning was by no means limited to the 
compounding of multiform mixtures, but 
extended to other domains. The role of 
the physician in the social and _ political 
life of that early period appears in striking 
contrast to his insularity today. In early 
Massachusetts such leaders as Cotton 
Mather and John Winthrop were held in 
high esteem in medical practice, the 
former being engaged in what he called 
the “‘angelic conjunction of Skill in Physic 
and the Study of Divinity,” and the latter 
was referred to as the “Healing Angel of 
Bethesda.” Connecticut had _preacher- 
doctors in Gershom Bulkeley, and Jared 
Eliot, who also gained renown as an edu- 
cator and a man of science. In New 
Jersey the Reverend Jacob Green was 
waggishly referred to as preacher teacher, 
doctor proctor, miller distiller, but he was 
no jack-of-all-trades and was one time 


[From Fernelius’ Universa Medicina, Geneva, 1679.] 
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acting president of The College of New 
Jersey, now Princeton University. 

Early in the eighteenth century, physi- 
cians who confined themselves chiefly 
to medicine became much more numerous, 
and by the time of the preliminaries to 
the American Revolution they had already 
begun to group themselves into medical 
societies. They remained, nevertheless, 
leaders in matters of public concern and 
in many instances occupied positions of 
great political influence. Large numbers 
of physicians are found among the patriotic 
insurgents who fomented the break with 
the mother country. In the provincial 
congress of Massachusetts 1774-1775 are 
noted the names of twenty-two members 
of the medical profession. 

The roster of the patriot-doctors is a 
long and honorable one, well disseminated 
throughout the colonies, and _ includes 
such names as Joshua Brackett of Maine, 
Hall Jackson of New Hampshire, Thomas 
Young of Massachusetts, Jonathan Arnold 
of Rhode Island, Joshua Porter of Con- 
necticut, William Burnet of New Jersey, 
James Craik of Maryland, Jonathan Potts 
of Pennsylvania and George Gilmer of 
Virginia. To the historian immediately 
comes to mind other names, as Joseph 
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Warren of Bunker Hill fame, Hugh 
\lercer, intimate friend of Washington 
and general in the Revolutionary forces, 
and Ephraim Brevard, the reputed author 
of the famous Mecklenburg document. It 
's not surprising therefore in surveying 
the names appended to the Declaration 
of Independence to see five men in that 
croup who had been trained for the medical 
profession. These were Josiah Bartlett 
of New Hampshire, Oliver Wolcott of 
Connecticut, Lyman Hall of Georgia, 
Benjamin Rush of Pennsylvania and Mat- 
thew Thornton of New Hampshire. 

On the 28th of June 1776, the draft 
made by Thomas Jefferson was submitted 
to the General Congress at Independence 
Hall in Philadelphia and on the 4th of 
July President Hancock signed the docu- 
ment. It was with his name alone that the 
Declaration of Independence went forth 
to the world. A month later on the 2nd 
of August all but one of the fifty-six signers 
aflixed their names. That one was Dr. 
Matthew Thornton who did not take his 
seat until November, at which time he 
was accorded the privilege. At the time of 
the general signing, New Hampshire, being 
the most easterly province, was first called 
and Dr. Josiah Bartlett of that state 
responded. We can truly say, therefore, 
that after the president’s signature, the 
Declaration of Independence was signed 
first and last by doctors. 


When Josiah Bartlett went to Phila- 
delphia in 1776 he was no novice in 
rebellion. He had been there previously 
as a member of the Continental Congress 
and a decade before as a member of the 
provincial legislature of New Hampshire 
had led the opposition to the famous Stamp 
Act. At the time of the signing Bartlett 
was forty-seven years of age and had an 
extensive and lucrative practice at Kings- 
ton, New Hampshire. His preparation for 
medicine had been under the tutelage of 
the Reverend Doctor Webster and Doctor 
Ordway both of Amesbury, Massachusetts. 
't was here in 1729 that Josiah Bartlett 
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was born and spent his boyhood. In 1750 
at the age of twenty-one he commenced 
to practice in Kingston, a nearby town 
over the border in New Hampshire. It 
is not unlikely that he came early into 
contact with Matthew Thornton who was 
practicing not so far away in Londonderry. 
Thornton, his senior by fifteen years, was 
at that time a colonel of militia and widely 
known. 

Josiah Bartlett’s first public office came 
through the royal governor Wentworth 
who gave him a magistrate’s commission 
and the command of a regiment of militia. 
In 1765 he was elected a member of the 
provincial legislature and continued in 
this office until the Revolution. In 1775 
the royal governor dissolved this body and 
deprived Bartlett of both commissions. 
Nevertheless, a reassembled provincial 
congress under the leadership of Dr. 
Matthew Thornton invited Josiah Bartlett 
not only to command a regiment but to 
represent them in the Continental Con- 
gress. The next year he was again elected 
to that body and continued a member until 
1778. In this year he left Philadelphia to 
visit his family and did not again resume 
his seat in Congress. His public service to 
New Hampshire seems to have but begun 
by this change for he was soon appointed 
chief justice of the Court of Common 


Pleas and somewhat later chief justice of 


the state. In 1789 he was chosen a senator 
in Congress which position he declined and 
the next year he became president of the 
State of New Hampshire. Three years 
later he was unanimously chosen that 
state’s first Governor. In all this notable 
service, Josiah Bartlett never gave up 
his interest in his chosen calling. He was 
not only the founder of the New Hampshire 
Medical Society but attended its meetings 
and took a most active interest in its 
welfare. In 1795 when he was in his sixty- 
sixth year he died, following a year of 
increasing infirmities which had caused him 
to resign all public office. 


Bold Wolcott urg’d the all important cause, 
With steady hand the solemn scene he draws; 
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Undaunted firmness with his wisdom join’d, 
Nor Kings nor Worlds could warp his stedfast 
mind. 


Thus Joel Barlow pictures Oliver Wol- 
cott, a physician-signer who was not only 
one of the great patriots of Connecticut, 
but a governor, son of a governor and 
father of a governor. When Oliver Wolcott 
graduated from Yale College in 1747 he 
was at once commissioned a captain in 
the colonial army by Governor Clinton 
of New York. He raised a company and 
marched to the defense of the northern 
frontier. After a short time he returned to 
Connecticut to study medicine with his 
brother Alexander who was practicing in 
Windsor. Alexander Wolcott graduated 
from Yale College in 1731, and as a 
surgeon had accompanied his father, who 
was second in command, to the famous 
Louisburg Expedition. Oliver Wolcott 
probably spent two or three years in 
preparing for practice and about the 
year 1751 established himself in Goshen, 
Connecticut. Soon after this the County 
of Litchfield was organized and Wolcott 
was appointed the first High Sheriff. From 
this time on, his activities were entirely 
those of public life. He was a member of 
the Continental Congress in 1775 and was 
appointed by that body as one of the 
commissioners of Indian affairs of the 
northern department. The next year he 
again attended the Congress at  Phila- 
delphia and was present when the Declara- 
tion was adopted and signed. After the 
riot in Bowling Green in which the leaden 
statue of George the Third was hauled 
down and broken up, the pieces were sent 
to Wolcott’s home in Litchfield, where 
they were melted into bullets. Wolcott 
was in the field or attending Congress 
much of the time during the Revolution. 
He was in Congress when that body 
retired from Philadelphia to Baltimore 
in December 1776. The next year he 
commanded a militia brigade in the battle 
of Saratoga. In 1780, he was reelected 
and remained a member of Congress 
for four years. In 1796 he became Governor 
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of Connecticut and the following year 


died at his home in Litchfteld. 


It has often been remarked that th: 
success of the American Revolution a: 
its commencement was greatly assisted 
by the fact that most of the oppressio: 
took place in New England. It was ther 
more than in any other part of this coun- 
try that a union of feeling obtained. 
must be also borne in mind that the 
natives of New England were scattered 
in an unusual way throughout the conti- 
nent. For this reason it is not surprising 
that the people of St. John’s parish in 
Georgia felt a deep interest in the spirited 
events that were transpiring in New Eng- 
land. The people who settled that section 
of the south, for the most part, were trans- 
planted from New England. Midway 
Settlement, a part of that parish has often 
been referred to as the Southern Cradle 
of Liberty. It was in this place about the 
year 1756 that Dr. Lyman Hall of Con- 
necticut settled. He was at that time 
thirty-two years of age and, in company 
with Oliver Wolcott, had graduated from 
Yale College in 1747. Shortly after his 
graduation he was called to a pastorate 
in Stratfield Parish, Fairfield, Connecticut, 
but fortunately for the cause of American 
Liberty he had difficulties with the church 
fathers which led to his resignation. He 
then took up the study of medicine with 
a local practitioner and is said to have 
practiced for a short time in Wallingford. 

It was not long after Hall had settled 
in Georgia before he became a leader in 
public affairs. When the people of his 
district learned that Congress had failed 
to place Georgia in line with the other 
twelve colonies they resolved to be repre- 
sented if not as a colony, at least as a 
parish. On March 21, 1775 they elected 


Lyman Hall to the Continental Congress 
and when he departed for Philadelphia, 
accompanying him as a present from his 
people to the suffering Massachusetts 
patriots were 160 barrels of rice and fifty 
pounds sterling. At the time of the signing 
Declaration, 


of the Lyman Hall was 


be 
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; esent, representing not his parish only 
bat at that time, the Colony of Georgia. 
jie was elected a member of the Congress 
for three successive terms and declined a 
‘ourth. Shortly after the evacuation of 
savannah 1 in 1782 he was elected Governor 
of Georgia and in that office did much 
toward paving the way for the founda- 
tion and sustention of the University of 
Georgia. Following his term as Chief 
Executive he resumed his medical practice 
in Savannah. In 1790 he purchased a fine 
plantation in Burke County intending to 
spend his last days there, but a few months 
after this he died at the age of sixty-seven. 
On the site of Lyman Hall’s birthplace in 
Wallingford, Connecticut we find on a 
memorial boulder these significant words: 
“This rock from Connecticut soil marks 
the beginning of the life of one of the living 
stones which coming from this town, 
formed the foundation of our Republic.” 


“Medicine is my wife; science is my 
mistress; books are my companions; my 
study is my grave; there I lie buried, the 
world forgetting, by the world forgot.” 
When young Benjamin Rush wrote these 
words to his friend David Ramsay he 
pictured a situation which was the anti- 
thesis of what his life subsequently proved 
to be, for he was a dramatic figure in the 
early history of the republic and a truly 
great one. Perhaps strong evidence of his 
importance as an influence in our history 
lies in the fact that both his medical and 
political life was subjected to so much 
criticism. No one profited more by such 
adversity, for time and again he acknowl- 
edged his mistakes and put such experience 
to good use. 

When Benjamin Rush entered the prac- 
tice of medicine in Philadelphia in 1769 

:t the age of twenty-three years, his equip- 
ment for that profession was unsurpassed 
by anyone of his confreres. An apprentice- 

ship under John Redman for nearly six 
years had been followed up by an intensive 
traming at Edinburgh, London and Paris. 
\vhen one learns of his life at that time one 
wonders if ever a medical student was more 
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favored in those with whom he was asso- 
ciated. His medical preceptors were a gal- 
axy which included such men as Monro, 
Cullen, Black, Gregory, Hope, William 
Hunter, Pringle and Fothergill, and he 
came into intimate contact with Johnson, 
Reynolds, Goldsmith, de Mirabeau and 
Diderot. Mention should be made of 
John Bostock of Edinburgh whose in- 
fluence had much to do towards turning 
the young student toward republican 
politics. 

The contribution of Benjamin Rush to 
the cause of American Liberty is indeed 
a memorable one and from the time that 
he suggested to his friend, Thomas Paine, 
to write “Common Sense”’ until the close 
of the Revolution, his ardor as a patriot 
never wavered. It was through a com- 
mittee headed by Rush that Pennsylvania 
actually declared for independence June 24, 
1776. His presence as a delegate from that 
state gave him the opportunity of signing 
the declaration six weeks later and his 
signature stands between those of Benja- 
min Franklin and Robert Morris. 

When in 1777 he took the post of Sur- 
geon General of the Middle Department, 
Rush had already seen volunteer service 
at Trenton and Princeton. It was while 
in this position that he launched a fearless 
criticism of the management of the military 
hospitals. He was not only openly antagon- 
istic to the Director-General William 
Shippen, but his denunciation even ex- 
tended to the Commander in Chief because 
of the latter’s refusal to deal directly with 
deplorable hospital conditions. The im- 
pulsive nature of Rush seems to have 
overruled prudence at this time but that 
his motive was unselfish does not seem 
to be questioned. It is also probable that 
his plans for reforming the situation were 
undoubtedly sound. It is interesting to 
note that a pamphlet, written by him at 
this time on “Directions for Preserving 
the Health of Soldiers,’’ was held in such 
esteem by a later generation that in 1865 
it was reprinted in Boston for distribution 
to the Union soldiers. 
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The name of Rush has even been linked 
with the famous Conway Cabal but there 
is no real evidence that he was definitely 
connected with it. It is true that he was 
friendly with many of Conway’s asso- 
ciates, but it seems clear to students of the 
situation that although Rush was some- 
times injudicious as a reformer he was 
never a conspirator. We note with interest 
that at a later date he became a close 
friend of Washington, entertaining him 
on various occasions. 

Although as a result of his effort to better 
hospital conditions, his active military 
experience was ended, he remained an 
ardent patriot throughout and refused all 
salary for his services. In 1799 he was 
appointed Treasurer of the United States 
Mint, a position which he held throughout 
his life. 

Space does not permit the evaluation of 
the contributions of Benjamin Rush to 
American Medicine. He was called by 
the distinguished Lettsom the ‘American 
Sydenham,” an appellation which no one 
of his time more richly deserved. 


The last name to be signed to the 
Declaration of Independence was that 
of Matthew Thornton of New Hampshire. 
Thornton was born in Ireland in 1714 
and at the age of three years came with 
his parents to Wiscasset, Maine. The 
family subsequently moved to Worcester, 
Massachusetts, and under the guidance 
of Dr. Grout of Leicester he prepared for 
medical practice. He began his professional 
life at Londonderry, New Hampshire, a 
town which had been settled largely by 
Irish emigrants. Thornton soon acquired 
an extensive practice and became com- 
paratively wealthy. He accompanied the 
expedition to Louisburg as surgeon to the 
New Hampshire division of five hundred 
men. At the commencement of the Revolu- 
tion he resided in Londonderry and held 
the rank of colonel in the militia. In 1775 
when the legislature of New Hampshire 
was dissolved Matthew Thornton was 
appointed the first president of the pro- 
vincial convention. On the second of 
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June of that year his name appeare | 
affixed to an address to the inhabitan‘s 
of New Hampshire recommending “the 
a strict and inviolable regard be paid io 
the wise and judicious counsels of the la‘ 
American Congress.” 

On the 12th of September he wa: 
appointed a delegate to the Continent: | 
Congress. He did not take his seat unt 
the 4th of November and at that time he 
was granted the privilege of signing the 
Declaration. Thornton served his state in 
Congress until 1778. In this latter year he 
resigned to accept the office of chief justice 
of Hillsborough County, New Hampshire. 
Two years later he was appointed to the 
Supreme Bench of that state. The latter 
years of his life he spent in Merrimack, 
New Hampshire on a farm located on the 
banks of the river of that name. Here he 
devoted himself chiefly to agricultural! 
pursuits until his death at the age of 
eighty-nine. A biographer tells us that 
“His countenance was invincibly grave, 
like that of Cassius, who read much and 
never smiled; and this trait is the more 
remarkable as he was distinguished for 
his good humoured hilarity.” 

We have thus reviewed the lives of five 
physicians who were members of that 
immortal group who first proclaimed the 
dignity of the human race. When these 
men took the stand against the prerogative 
of royalty, theirs was a truly heroic act, 
for the cause was by no means widely 
popular. Timothy Dwight tells us that 
his arguments for independence at that 
time were treated as “hostile and con- 
temptuous.”” The medical profession of 
today have therefore a fine heritage in 
these and the other patriot-doctors who 
were so finely loyal to the humanitarian 
doctrines of their calling. Today when 
economic and social experiment seems to 
be the order, we must again realize, as did 
those colonists who chose doctors as their 
political representatives, that the ph»- 
sician is often ideally equipped to cope wi" 1 
such problems of humanity. 

|For Bibliography see p. 396] 
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BOOK REVIEWS 


A Text-Book oF FracturREs AND Dis- 
LoCATIONS COVERING THEIR PATHOLOGY, 
[‘\AGNOSIS AND TREATMENT. By Kellogg 
Seed, M.D., F.A.c.S. Ed. 3, rev. Illus. with 
(42 Engravings. Phila., Lea and Febiger, 
1935. 

This deservedly popular work is offered the 
profession in a third edition which has been 
thoroughly revised. It follows the earlier edi- 
tions in that it is planned to cover the whole 
subject of fractures and dislocations. In this 
edition many additional illustrations, tracings 
from original roentgenograms such as were 
used in previous editions, have been inserted. 
Many of the illustrations have been redrawn. 

As an aid to the student and surgeon, a list 
of references to recent articles has been added 
to most chapters. The bibliography has been 
broadened, and the index amplified. 

The indications for operating and the 
techniques of various procedures are given con- 
cisely. An outstanding chapter is the one on 
the femur which includes descriptions of recon- 
structional operations with full details of skin 
and skeletal traction and overhead frame 
building. We read in the publishers’ announce- 
ment: “‘However rare a specific fracture or 
dislocation may be, it is possible to turn to full 
information concerning it in this work.” This 
statement is 100 per cent true. 

This valuable work, brought up to date, is 
truly a four star publication and will continue 
to be invaluable to students, as well as to any- 
one who handles fractures and dislocations, 
whether he be specialist or general practitioner. 


PREVENTIVE MEDICINE AND HyGIENE. 
By Milton J. Rosenau, m.p. Ed. 6, D. 
Appleton-Century Company, New York, 
1935. 

l'wenty-two years ago the first edition of this 
book was offered the medical public. Since then 
new editions came out in 1916, 1917, 1921 and 
1027. This year the sixth edition comes from 
the presses. 

‘here is little one can say of a book that has 
lied and grown through six editions except 

e proof of the cake is in the eating.”’ No 
ok can live through several editions, covering 

xace of over two decades, unless it is in a 


class by itself. There is no argument among 
even the most critical but that this is true of 
Dr. Rosenau’s work. 

For those who are unfamiliar with this 
volume we explain that the book may be said 
to be presented in two parts. Part one deals 
with the person (hygiene) and includes the 
prevention of the communicable diseases, 
venereal prophylaxis, heredity, immunity, eu- 
genics, and similar subjects. Part two treats of 
the environment (sanitation), and deals with 
our environment in its relation to health and 
disease and includes a discussion of food, water, 
air, soil, disposal of wastes, disinfection, 
quarantine, isolation, and other topics of 
sanitary importance, as well as subjects of 
interest to health officers. 

There are special chapters on Mental Hy- 
giene, by Abraham Myerson; Sewage and 
Garbage, by Gordon M. Fair; Vital Statistics, 
by John W. Trask; Statistical Methods, by 
Carl R. Doering; Conservation of Vision, by 
J. Herbert Waite; and Contraception, by Eric 
M. Matsner. 

In every sense this is the best work on this 
subject to date. 


SomE TuHouGuts oF A Docror. By 
Frederick Parkes Weber, M.p. Preface by 
Sir W. Langdon Brown, m.p. London, H. 
K. Lewis & Co. Ltd., 1935. 


This is a series of some thirty essays pre- 
viously printed in periodicals and covering 
subjects as wide apart as “Exercise, Work, 
Rest and Sleep” to “The ‘Rights’ of Nations 
Compared to the ‘Rights’ of Individuals and 
the Question of International Arbitration 
Courts.”” They reveal not only the author’s 
versatility but also a remarkably clear insight 
into both physical and psychological problems. 

Any attempt at an analytical review of this 
volume would be futile. Suffice it, therefore, to 
say that it is a series of well-written essays on 
many different subjects which are stimulating 
to thought. 


THE CARE OF THE AGED, THE DyING 
AND THE Deap. By Alfred Worcester, 
M.D. Springfield, Charles C. Thomas, 1935. 


This is a reprint of three lectures that have 
been previously published and which, as the 
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author points out, ‘‘are of assistance in the 
practice of the art of medicine.” There are 
many helpful suggestions contained in this 
little book. 

PRAKTISCHE ANATOMIE. By T. von Lanz 
and W. Wachsmuth. Vol. 1, Pt. 3, Arm. 
Berlin, Julius Springer, 1935. 

The surgeon who also must be an anatomist 
will spend many profitable hours studying the 
illustrations in this practical anatomy of the 
arm. It is designed to impart the anatomical 
fundamentals of surgical practice. We cannot 
imagine a work more complete even to the 
minutest detail. Any surgeon having an interest 
in the surgery of the arm will find his anatomical 
problem answered in this splendid and hand- 
some volume. If he reads German he will find 
the text accurate, adequate and thorough. If 
he cannot read that language the illustrations 
carry their own story and information. There 
are 207 illustrations, over 80 per cent of them 
in colors. The bones, the nerve supply, blood 
vessels and muscles, their relation to one 
another, and the high points of surgical interest 
are shown in colored plates that are so excellent 
in execution that they beggar description. 

It is a beautiful book, well indexed and with 
a complete bibliography, practical in every 
detail, and we honestly recommend it. 
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CHIRURGISCHE OPERATIONSSAAL. 
Ratgeber fiir die Vorbereitung Chir- 
urgischer Operationen. By  Franzisk. 
Berthold. Ed. 3. Rev. by Dr. Karl Vogele:. 
Berlin, Julius Springer, 1935. 

This little guide for the preparation of the 
patient and the operating room presents the 
latest methods as used in Germany. Not a! 
of the details will be acceptable to American 
surgeons and to American hospitals. It is an 
interesting presentation of present practices in 
Germany. 

ALTERAZIONI CONGENITE TusBo 
DiGERENTE. By Dr. Mario Loreti. Bologna, 
S. A. Nicola Zanichelli, 1934. 


This is a valuable piece of work, well illus- 
trated, and with a large bibliography. After 
taking up briefly the important points in regard 
to the anatomy of the digestive tract, the 
author describes abnormalities in development 
in the stomach, duodenum, small intestine, 
appendix, cecum, colon, anus and mesentery. 
There is a short chapter on situs inversus and 
one on ptosis. In the chapter on the colon, the 
author gives an interesting summary of the 
many theories for the causation of Hirsch- 
sprung’s disease. In each chapter, he gives brief 
descriptions of methods of treatment. 
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